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ABSTRACT
D i r e c t  f i e l d  o b s e r v a t i o n s  and p o s i t i v e  r e a d i n g s  w i t h
32r a d i o a c t i v e  phosphor us  ( P) showed t he  f o l l o w i n g  i n s e c t  and 
s p i d e r  s p e c i e s ,  r e p r e s e n t i n g  6 o r d e r s  and 19 f a m i l i e s ,  t o  be 
p r e d a t o r s  o f  Nez a r a  v i r ? d u 1 a ( L . )  in a soybean e c os y s t e m in 
L o u i s i a n a :  O r t h o p t e r a ,  S c h i s t o c e r c a  o b s c u r a  ( F . )  , 0 r c h e 1 imum
n i g r i pes S c u d d e r ,  Conoc epha 1 us f asc? a t u s  (De Geer )  , M i og r y 11 us 
ve r t  i ca 1 is ( S e r v i l l e ) ;  H e m i p t e r a ,  £ .  v i r i d u l a , Eusch i s t u s  
se r vus  ( Say)  , £ .  t  r i s t  i gmus ( S a y ) , Pod i s us macu1 i ven t  r i s 
( Say)  , Geocor  i s pu nc t  ? pes ( Say)  , £ .  u 1 i g i nos us ( Say )  , Redu-  
v i o 1 us r ose  i penn i s ( R e u t e r ) , Tr op  i conab i s ca ps ? f o  rm i s ( G e r m a r ) , 
S ? nea d i adema ( F , ) ,  La rg us s ucc i n c t u s  ( L . ) ;  H y me no pt e r a ,
So 1enops ? s i nv i e t a  Bur en;  C o l e o p t e r a ,  Coleomeg i l i a  ma c u 1 a t a  
(De G e e r ) ,  C o c c i n e l l i d  l a r v a e ,  Le b ? a ana l  i s D e j e a n ;  An th i cus 
ce rv i n us L a f . ;  N e u r o p t e r a ,  C h ry sopa l a r v a e ;  A r a n e i d a ,
Aran i e 11 a sp,  imm. , The r i d i on a 1b i d urn Banks,  Oxyopes s a 11 i cus 
H e n t z ,  Pi  sau r ? na s p . ,  M i s umen a s p . ,  and Ph ? d i ppus audax  
(Hen t z ) .
S. ? nv ? e t a  was t he  p r e d o m i n a n t  egg p r e d a t o r  d u r i n g  
t h e  e a r l y  s t a ge s  o f  de v e l o p me n t  o f  t h e  soybean p l a n t s ,  w h i l e  
S_. o b s c u r a , £ .  n ?g r i pes , and £ .  f a s c  i a t u s  , were  more i m p o r t a n t  
in t h i s  r o l e  d u r i n g  t h e  mi d d l e  and l a t e r  p a r t s  o f  t h e  gr owi ng
x i i
s e as on .  P r e d a t i o n  by p i e r c i n g - s u c k i n g  i n s e c t s  was m a i n l y  
by a d u l t s  and nymphs o f  Neza ra v i r ? d u 1 a .
Geocor  i s s p p . , Na b ? s spp.  , Leb i a ana l  i s , and t he  
s p i d e r  compl ex  wer e  t he  m a j o r  p r e d a t o r s  o f  t he  e a r l y  nymphal  
i n s t a  r s .
L i f e  t a b l e s  d e v e l o p e d  f o r  N_. v ? r i d u 1 a caged on 3 
s u c c e s s i v e  d e v e l o p m e n t a l  s t a g e s  o f  soybean p l a n t s  showed s u r ­
v i v a l  o f  1st  and 2nd nymphal  i n s t a r s  t o  be 8 6 . 3% and 6 k . 6%,  
r e s p e c t i v e l y .  S u r v i v a l  t o  a d u l t  was 0. 5% d u r i n g  t h e  v e g e ­
t a t i v e  and e a r l y  r e p r o d u c t i v e  s t a g e s  ( V - R 2 ) , k% d u r i n g  t he  
e a r l y  r e p r o d u c t i v e  s t a g e s  ( R 3 - R*0 and i n c r e a s e d  s i g n i f i c a n t l y  
t o  39*1% d u r i n g  t h e  l a t e  r e p r o d u c t i v e  s t a g e s  ( R 5 “ R 6 ) .  Dur i ng  
t h i s  p e r i o d  m o r t a l i t y  among 2 nd nymphal  i n s t a r s  was h e a v i e s t  
w i t h  3 1 . 8 %,  t h a t  o f  1s t  nymphal  i n s t a r s  was 2 2 . k%.
In t he  f i e l d ,  p r e d a t i o n  on eggs d u r i n g  t h e  v e g e t a -
♦
t i v e  and e a r l y  r e p r o d u c t i v e  s t a g e s  ( V - R2 )  and e a r l y  r e p r o ­
d u c t i v e  s t a g e s  (.R3~R*0 was 5^-6% and *t5-9% r e s p e c t i v e l y .  
P r e d a t i o n  on 1st  nymphal  i n s t a r s  d u r i n g  t h e s e  2 d e v e l o p m e n t a l  
s t a g e s  was 3 0 . 9 % and 5 7 . k % , r e s p e c t i v e l y ,  w h i l e  m o r t a l i t y  
among 2 nd nymphal  i n s t a r s  was ca .  8 8 . 0 %, whi ch was caused  
by t h e  a bsence  o f  d e v e l o p i n g  and m a t u r i n g  beans as a needed  
f ood s o u r c e .
In t he  l a t e  r e p r o d u c t i v e  d e v e l o p m e n t a l  s t a g e s  ( R5- R6)  
p r e d a t i o n  on eggs was 2 3 . 9 %,  and t h a t  f o r  1st  and 2 nd nymphal
x i i i
i n s t a r s  was e s t i m a t e d  t o  be 3 8 , 0 % and 2 5 * 8% r e s p e c t i v e l y .  
D i s a p p e a r a n c e  o f  3 r d ,  4 t h ,  and 5 th nymphal  i n s t a r s  was 4 l . 3 %>  
3 6 . 0 %,  and 30.0% r e s p e c t i v e l y .  F i e l d  s u r v i v a l  t o  a d u l t s  
d u r i n g  t h e  R5-R6 d e v e l o p m e n t a l  s t a g e s  was 3-4% in c o n t r a s t  
t o  t h e  3 9 . 1% o b s e r v e d  in cages .
T r e a t m e n t  w i t h  m i r e x  b a i t  t o  c o n t r o l  So 1enops i s 
i nv i e t a  was f o l l o w e d  by s i g n i f i c a n t l y  i n c r e a s e d  p o p u l a t i o n s  
o f  An th ? cus ce r v  ? nus and P t e r o s t  i chus c h a 1c ? t e s  ( Say)  , and 
t he  gr ound i n h a b i t i n g  s p e c i e s  o f  t he  s p i d e r  compl ex .  T r e a t ­
ment  w i t h  h e p t a c h l o r  s i g n i f i c a n t l y  i n c r e a s e d  p o p u l a t i o n s  o f  
Sp i s s 1s t 11 us f e s t  i nus ( Say)  and Pod i s us macu1 i ven t  r i s .
INTRODUCTION
Phyt ophagous  i n s e c t s  o f t e n  d e v e l o p  l a r g e  p o p u l a t i o n s ,  
whi ch  can do s e r i o u s  harm t o  a g r i c u l t u r a l  c r o p s .  Sudden 
m i g r a t i o n  o f  a p e s t  s p e c i e s  t o  an abundant  f ood s o u r c e ,  com­
b i n e d  w i t h  h i gh  f e c u n d i t y ,  p r o v i d e s  an a d v a n t a g e  o v e r  a 
p r e d a t o r  or  p r e d a t o r  compl ex  a t t a c k i n g  t h i s  s p e c i e s ,  whi ch  
must f o l l o w  i t s  p r e y  o r  c a p t u r e  o t h e r  p r e y .  However ,  t h i s  
l i m i t a t i o n  s e e m i n g l y  does not  a f f e c t  t he  p o p u l a t i o n  d e v e l o p ­
ment  o f  many p r e d a t o r s ,  t h u s ,  t h e i r  r o l e  in p e s t  p o p u l a t i o n  
r e g u l a t i o n  may o f t e n  be u n d e r e s t i m a t e d .
To u n d e r s t a n d  t h e  p o p u l a t i o n  dynami cs  o f  an i n s e c t  
s p e c i e s  in a s p e c i f i c  e c o s y s t e m ,  i t  is n e c e s s a r y  to s t u d y  i t s  
r e l a t i o n s h i p s  t o  bot h t h e  f l o r a  and f a una  p r e s e n t .  In a cr op  
syst em t h i s  i n f o r m a t i o n  is e s p e c i a l l y  i m p o r t a n t  when d e a l i n g  
w i t h  a key phy t o pha gou s  p e s t ,  whi ch o f t e n  demands a p p l i c a t i o n  
o f  r e m e d i a l  c o n t r o l  measur es  by man whenever  p o p u l a t i o n s  a r e  
h i g h .  In r e c e n t  y e a r s  t h e  t er m " p e s t  management"  has been 
i n t r o d u c e d ,  whi ch e mp h a s i z e s  p e s t  c o n t r o l  f r om an e c o l o g i c a l  
p o i n t  o f  v i e w .  The i m p o r t a n c e  o f  t he  e c o l o g y  o f  key p e s t s  
in a g r i c u l t u r e  has been r e c o g n i z e d  as b e i n g  b a s i c  to t he  
de v e l o p me n t  o f  e f f e c t i v e  p e s t  management  sys t ems.
Soybean p r o d u c t i o n  has become i n c r e a s i n g l y  i m p o r t a n t  
in L o u i s i a n a  o v e r  t h e  p a s t  s e v e r a l  y e a r s .  In I 9 6 0  l e s s  t han
28 0 , 0 0 0  h a . ( 2 0 0 , 0 0 0  a c r e s )  were under  soybean p r o d u c t i o n ;  in 
1 9 77 ,  1 , 0 2 0 , 0 0 0  h a . ( 2 , 5 5 0 , 0 0 0  a c r e s )  were  h a r v e s t e d .  Pest  
i n s e c t s  pose a s e r i o u s  p r ob l e m t o  soybean f a r m e r s  in L o u i s i ­
a n a .  One o f  t h e  ma j o r  p e s t s  is t h e  s o u t h e r n  g r e e n  s t i n k  bug,  
Neza ra v i r i d u l a  ( L . ) ,  whi ch o c c u r s  t h r o u g h o u t  t h e  w o r l d ,  
m a i n l y  in t he  T r o p i c a l  and S u b t r o p i c a l  r e g i o n s .  I t  f e e d s  on 
d e v e l o p i n g  and ma t ur e  pods and f r e q u e n t l y  causes  s e v e r e  e c o ­
nomi c l o s s e s  in q u a l i t y  and y i e l d  o f  s o y b e a n s .
An i n t e n s i v e  r e s e a r c h  pr ogram on i n s e c t  p e s t s  o f  
soybean has been in p r o g r e s s  o v e r  t he  p a s t  5 y e a r s  w i t h  t h e  
o v e r a l l  o b j e c t i v e  o f  d e v e l o p i n g  an i n t e g r a t e d  p e s t  management  
syst em.
T h i s  s t u d y  was c a r r i e d  out  as p a r t  o f  t h i s  p r o j e c t  
d u r i n g  1 9 7 5 , 1 9 7 6 , and 1 9 7 7 , w i t h  i t s  m a j o r  o b j e c t i v e s  t o  
( a )  d e t e r m i n e  t h e  p r e d a t o r s  o f  N_. v i r i d u l a  and d e f i n e  t h e i r  
r e l a t i v e  i m p o r t a n c e ,  and (b)  t o  f i n d  ou t  t h e i r  q u a n t i t a t i v e  
i mpact  on N_. v i r i d u l a  p o p u l a t i o n  d e v e l o p me n t  in a soybean  
e c o s y s t e m.  The f o l l o w i n g  t e c h n i q u e s  wer e  empl oye d  t o  a c h i e v e  
t h i s  g o a 1 .
In t h e  l a b o r a t o r y ,  d i f f e r e n t  l i f e  s t a g e s  o f  NL v i r i ­
d u l a  were  exposed t o  p o t e n t i a l  p r e d a t o r s  f ound in soybean  
f i e l d s ,  so as t o  o b t a i n  p r e l i m i n a r y  i n d i c a t i o n s  o f  w h e t h e r  or  
not  t h e y  woul d be a t t a c k e d .
To o b s e r v e  p r e d a t i o n  in t h e  f i e l d ,  d a i l y  o b s e r v a t i o n s
3were made on e g g s ,  1s t ,  2 nd,  and 3 rd nymphal  i n s t a r s ,  whi ch
wer e  r e g u l a r l y  i n t r o d u c e d  in soybean f i e l d s  d u r i n g  t h e  crop
seasons o f  1975 ,  1976 and 1977 .  In a d d i t i o n ,  nymphal
i n s t a r s  o f  Ne z a r a  v i r i d u l a , l a b e l l e d  w i t h  t h e  phosphor us  
32
r a d i o i s o t o p e  ( P ) , were  r e l e a s e d  in soybean f i e l d s  d u r i n g
1976  and 1 9 7 7 , and p o t e n t i a l  p r e d a t o r s ,  whi ch were c o l l e c t e d
3 t o  k days l a t e r  in t he  v i c i n i t y  o f  r e l e a s e  p o i n t s ,  were
32a ssa y e d  f o r  p r e s e n c e  o f  P.
P r e d a t i o n  on t he  d i f f e r e n t  i n s t a r s  and i t s  r e l a t i v e  
i mp o r t a n c e  was d e t e r m i n e d  by compa r i ng  l i f e  t a b l e s  f o r  
v i r i d u l a , wh i ch  were d e v e l o p e d  in f i e l d s  and in f i e l d  
cages on 3 s u c c e s s i v e  d e v e l o p m e n t a l  s t a g e s  o f  s oybe ans .
In r a ndomi z e d  f i e l d  e x p e r i m e n t s ,  c ond uc t e d  in 1976  
and 1977 ,  p r e d a t o r  p o p u l a t i o n s  wer e  r educed w i t h  i n s e c t i c i d e s  
and t he  e f f e c t s  on i n t r o d u c e d  p o p u l a t i o n s  o f  NL v ?r i d u 1 a 
were m o n i t o r e d  d a i l y .  In a d d i t i o n ,  I n s e c t  and s p i d e r  popu­
l a t i o n s  were  sampl ed r e g u l a r l y  by sweep n e t  and p i t f a l l  
t r a p s ,
REVIEW OF LITERATURE
The sudden o c c u r r e n c e  o f  l a r g e  numbers o f  a c e r t a i n
i n s e c t  s p e c i e s  has i n t r i g u e d  man f o r  c e n t u r i e s .  When o b s e r v ­
ing t h e  d i s t r i b u t i o n  o f  an i n s e c t  s p e c i e s ,  we see t h a t  a b u n ­
dance v a r i e s  f rom l o c a t i o n  t o  l o c a t i o n  and t h a t  no p o p u l a t i o n  
goes on i n c r e a s i n g  i n d e f i n i t e l y .
T h a t  many f a c t o r s  i n f l u e n c e  t h e  p o p u l a t i o n  dynami cs  
o f  an i n s e c t  s p e c i e s  becomes c l e a r  i f  we l ook  a t  t h e  c a l c u ­
l a t i o n s  o f  Hodge ( 1 9 1 1 ) a who made t h e  f o l l o w i n g  s t a t e m e n t :
"A p a i r  o f  f l i e s  b e g i n n i n g  o p e r a t i o n s  in A p r i l  may be p r o ­
g e n i t o r s ,  i f  a l l  were  t o  l i v e ,  o f  1 9 1 , 0 1 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0  
f l i e s  in A u g u s t .  A l l o w i n g  one e i g h t h  o f  a c u b i c  i nch t o  a 
f l y ,  t h i s  number  woul d c o v e r  t he  e a r t h  h i  f e e t  d e e p . "
The p r e s e n c e  o f  f a c t o r s ,  whi ch have a l i m i t i n g  e f f e c t
on t h e  d e v e l o p me n t  o f  a p o p u l a t i o n  t o  i t s  maximum p o t e n t i a l  
was c l e a r l y  r e c o g n i z e d  by S h e l f o r d  ( 1 9 1 3 ) ,  who i n t r o d u c e d  t he  
c o n c e p t  t h a t  s u r v i v a l  o f  an o r ga n i sm depends on t he  d e f i ­
c i e n c y  o r  e x c e ss  o f  s e v e r a l  f a c t o r s  when a p p r o a c h i n g  t h e  
l i m i t s  o f  t o l e r a n c e  f o r  t h a t  o r g a n i s m .
T h e r e  a r e  t h r e e  s c h o o l s  o f  t h o u g h t ,  a t t e m p t i n g  t o
e x p l a i n  abundance  and d e c l i n e  o f  p o p u l a t i o n s  by f o c u s i n g  on
t h e  i n t e r r e a c t i o n s  between a p o p u l a t i o n  and i t s  e n v i r o n m e n t a l
f a c t o r s ,  f o o d ,  w e a t h e r ,  s h e l t e r ,  and f a una  i n c l u d i n g  p a t h o g e n s .
k
5Bodenhei mer  ( 1 9 2 8 )  and Uvar ov  ( 1 9 3 1 )  both e mpha s i z e d  the  
r o l e  o f  w e a t h e r  in r e g u l a t i n g  i n s e c t  p o p u l a t i o n s .  T h i s  
p h i l o s o p h y ,  t he  c l i m a t e  s c h o o l ,  was d i s p u t e d  by N i c h o l s o n  
( 19 3 3 ) ,  who m a i n t a i n e d  t h a t  c l i m a t e  may v a r y  t he  d e n s i t y  but  
can n e v e r  d e t e r m i n e  how t h e s e  d e n s i t i e s  a r e  l i m i t e d  and h e l d  
in a s t a t e  o f  b a l a n c e .  A c c o r d i n g  t o  N i c h o l s o n  t he  c o n t r o l l i n g  
f a c t o r  is c o m p e t i t i o n ,  f o r  f o o d ,  or  a p l a c e  t o  l i v e  or  the  
p r e s s u r e  o f  n a t u r a l  enemi es  or  c o m b i n a t i o n s  t h e r e o f .  Th i s  
t h e o r y  is c o n s i d e r e d  t he  f u n d a me n t a l  c o r n e r s t o n e  o f  t he  
b i o t i c  s c h o o 1 .
C h i t t y  ( 195*0 s t r e s s e d  i n d i v i d u a l  d i f f e r e n c e s  in 
b e h a v i o r  and p h y s i o l o g y .  Hi s  t h e o r y  on s e l f  r e g u l a t i o n  con­
c e n t r a t e s  on e v e n t s  go i ng  on w i t h i n  a p o p u l a t i o n  and m a i n ­
t a i n s  t h a t  abundance may change because q u a l i t y  o f  i n d i v i d u a l s  
changes .  A n d r e w a r t h a  and B i r c h  (195**)  t e nded  to l ean,  in a 
m o d i f i e d  v e r s i o n  t owa r ds  t h e  c l i m a t i c  p h i l o s o p h y  and e n t i r e l y  
d i s a g r e e d  w i t h  t h e  b i o t i c  school  o f  t h o u g h t .  They s ug­
ge s t e d  t h a t  t h e  e n v i r o n m e n t  may be d i v i d e d  i n t o  f o u r  com­
p o n e n t s :  ( 1 ) f o o d ,  ( 2 ) w e a t h e r ,  ( 3 )  s h e l t e r ,  and ( 4 )  f a u n a ,
i n c l u d i n g  p a t h o g e n s ,  each o f  whi ch mi ght  a f f e c t  f o r  a c e r t a i n  
s p e c i e s  iiltis chances t o  s u r v i v e  and m u l t i p l y .  These t h e o r i e s  
o f  n a t u r a l  r e g u l a t i o n  o f  numbers ar e  not  m u t u a l l y  e x c l u s i v e  
but  o v e r l a p  and a r e  v e r y  u s e f u l  in s o l v i n g  p r a c t i c a l  p r o b l e ms .
6For  t he  p a s t  20 y e a r s  more and more emphasi s  has been 
p l a c e d  on t he  a p p l i c a t i o n  o f  e c o l o g i c a l  conce pt s  in t he  
de v e l o p me n t  o f  i n t e g r a t e d  c o n t r o l  sy s t e ms .  I t  was B a r t l e t t  
( 1 9 5 6 ) who i n t r o d u c e d  t h e  t er m " i n t e g r a t e d  c o n t r o l , "  whi ch  
c a l l s  f o r  a c h i e v i n g  maximum e f f e c t i v e n e s s  o f  n a t u r a l  c o n t r o l  
a g e n t s  a l r e a d y  e s t a b l i s h e d  in an e c os y s t e m.
P o p u l a t i o n  dynami cs  o f  N e z a r a  v i r  i d u 1 a
The l i f e  c y c l e  o f  N_. v i r i d u l a  c o n s i s t s  o f  an egg 
s t a g e ,  5 nymphal  i n s t a r s ,  and an a d u l t  s t a g e  ( J o n e s ,  1 9 1 8 ) .
He r e a r e d  N_. v i r i d u l a  on t omat oes  in t he  l a b o r a t o r y  and in 
an i n s e c t a r y ,  w i t h i n  a t e m p e r a t u r e  range o f  2 6 . 7 ° C  -  3 1 . 7 ° C  
( 8 0 ° F  -  8 9 ° F )  and o b s e r v e d  a minimum de v e l op me nt  p e r i o d  o f  
3 , 5 , 1 0 , 6 , and 7 days r e s p e c t i v e l y  f o r  each s u c c e s s i v e
i n s t a r ,  g i v i n g  a t o t a l  o f  31 d a y s ,  and a 5 - da y  i n c u b a t i o n  
p e r i o d .  Jones i n d i c a t e d  t h a t  t e m p e r a t u r e  t o  some e x t e n t  had 
an e f f e c t  on t he  p e r i o d  o f  i n c u b a t i o n  and a p p a r e n t l y  i n f l u ­
enced t he  d u r a t i o n  o f  de v e l op me nt  o f  each nymphal  i n s t a r ,  
w i t h  low t e m p e r a t u r e s  l e n g t h e n i n g  t he  p e r i o d s .  Jensen and 
Gi bbens ( 1973)  r e a r e d  N_. v i r i du 1 a on snapbeans a t  a t e m p e r a ­
t u r e  o f  27°C ( 8 0 . 6 ° F )  and under  a l^tL : 10D p h o t o p e r i o d
r e g i me n .  They f ound t he  t o t a l  nymphal  p e r i o d  t o  be 2 k . 5 
d a y s ,  w i t h  a mean de v e l op ment  p e r i o d  o f  3 . 7 ,  5 - 7 ,  3 - 8 , 3 . 8 ,
and 7 - 5  days r e s p e c t i v e l y  f o r  each s u c c e s s i v e  i n s t a r .  In
7l a b o r a t o r y  s t u d i e s  in t he  Phi  1 1 i p i n e s ,  Corpus ( 196 9) f ound  
t h e  mean i n c u b a t i o n  p e r i o d  t o  be k . S  days and t he  mean nymphal  
p e r i o d  2 2 . 8  days when t e n d e r  shoot s  and young l e a v e s  or  
f r e s h  pods o f  bush s i t a o  and soybean were  used as f ood .
V e l v e z  ( 1 9 7 * 0  in Mex i co r e p o r t e d  an i n c u b a t i o n  p e r i o d  o f  8 
days and mean nymphal  de v e l op me nt  p e r i o d s  o f  5 . 1 , 7 - 6 , 7 - 0 ,
7 - 7 , and 11 . 9  d a y s ,  g i v i n g  a t o t a l  nymphal  p e r i o d  o f  39 days.  
Green bean pods were  used f o r  f ood .
W e a t h e r ,  p o p u l a t i o n  d e n s i t y ,  f o o d ,  and n a t u r a l  e n e ­
mi es have a l l  been c i t e d  as f a c t o r s  whi ch i n f l u e n c e  t he  popu­
l a t i o n  dynami cs o f  Ne z a r a  v i r  i d u 1 a . Jones ( 1 9 1 8 )  o b s e r v e d  
heavy m o r t a l i t y  t o  a d u l t s  in t he  w i n t e r  months in L o u i s i a n a  
d u r i n g  sudden drops in t e m p e r a t u r e .  B r a t l e y  ( 1 9 3 6 ,  1 9 1  )
r e p o r t e d  r educed p o p u l a t i o n s  o f  N_. v i r i d u 1 a in t he  s p r i n g  in 
F l o r i d a  f o l l o w i n g  s e v e r e  w i n t e r s .  K i r i t a n i  and Hokyo ( 1 9 6 2 )  
c o n t r i b u t e d  i n f o r m a t i o n  on ma j o r  m o r t a l i t y  f a c t o r s  in eggs  
and e a r l y  nymphal  i n s t a r s  t o  a d v e r s e  w e a t h e r  c o n d i t i o n s .  
S u r v i v a l  s t u d i e s  in L o u i s i a n a  d u r i n g  t he  w i n t e r s  o f  1975 ~
1976 and 1976 -  1977 ( P i t t s ,  1977)  showed t e m p e r a t u r e  to be 
an i m p o r t a n t  m o r t a l i t y  f a c t o r  f o r  |N. v i r i du 1 a . Du r i n g  the  
w i n t e r  o f  1975 ~ 1 9 7 6 , s u r v i v a l  ranged f rom 8 . 0  -  8 7 - 5  p e r c e n t ,  
w i t h  mean t e m p e r a t u r e s  f o r  November ,  December ,  J a n u a r y ,  and 
F e b r u a r y  be i n g  9. * * °C ( 5 9 . 0 ° F ) ,  1 0 . 6 ° C  ( 5 1 . 0 ° F ) ,  9 . 2 ° C
8( 4 8 . 6 ° F ) ,  and 1 5 . 1 ° C  ( 5 9 - 1 ° F)  r e s p e c t i v e l y .  In t he  w i n t e r  
months o f  1976  -  1977  w i n t e r  t e m p e r a t u r e s  were  l ower  d u r i n g  
t h o s e  mon th s -  -  1 0.  8 °C ( 5 1 . 4 ° F ) ,  9 . 9 ° C  ( 4 9 . 9 ° F ) ,  5 . 4 ° C  ( 4 l . 8 ° F ) ,  
and 1 1 . 7°C ( 5 3 - 1°F)  , r e s p e c t  i v e l y ,  w i t h  s u r v i v a l  r a n g i n g  f rom 
0 -  6 . 2 5  p e r c e n t .  P i t t s  a l s o  c on c l u d e d  t h a t  t he  p r e s e n c e  o f  
a s u c c u l e n t  food s ou r c e  i n c r e a s e d  s u r v i v a l .  Based on t he  
r e s u l t s  o f  a 5 - y e a r  s t u d y ,  K i r i t a n i  ( 1 9 6 4 )  c onc l u de d  t h a t  
p o p u l a t i o n  abundance  o f  N e z a r a  v i r  i d u 1 a was p a r t l y  d e t e r m i n e d  
by t h e  c o m b i n a t i o n  and r e l a t i v e  abundance o f  host  p l a n t s ,  
and p a r t l y  by c l i m a t i c  f a c t o r s .  He f ound w i n t e r  t o  be t he  
c r i t i c a l  p e r i o d  f o r  s u r v i v a l  f o r  t h i s  s p e c i e s  w i t h  h e t e r o -  
g e n i t y  o f  h i b e r n a c u l a  t he  o n l y  means o f  p r e v e n t i n g  e l i m i n a ­
t i o n .  He a l s o  f ound t h a t  l o c a l  o v e r p o p u l a t i o n  t ends  t o  
i n c r e a s e  m o r t a l i t y  among i mmat ur e  s t a g e s ,  w h i l e  l o n g e v i t y ,  
body w e i g h t  and f e c u n d i t y  o f  a d u l t s  a r e  r educed w i t h  i n c r e a s e  
o f  egg d e n s i t y  ( K i r i t a n i ,  1 9 6 5 ) .  He c o n s i d e r e d  t h i s  e f f e c t  
t o  be a key f a c t o r  in k e e p i n g  p o p u l a t i o n s  in check .  P a r a ­
s i t e s  a r e  a n o t h e r  m o r t a l i t y  f a c t o r .  Krombei n ( 1 9 5 8 )  men­
t i o n e d  T r  i s s o l c u s  ba sa l  i s ( W o l l a s t o n )  as an egg p a r a s i t e  in 
L o u i s i a n a ,  and i t  was e v a l u a t e d  f o r  i t s  e f f e c t i v e n e s s  by 
Thomas ( 1 9 7 5 ) .  T r i c h o p o d a  p e n n i p e s  ( F a b r . ) ,  t he  best  known 
d i p t e r o u s  p a r a s i t e  o f  a d u l t s  and l a t e  nymphal  i n s t a r s ,  was 
s t u d i e d  by C a p e l o n t a  ( 1 9 4 9 ) ,  W o r t h l e y  ( 1 9 2 4 ) ,  Shahj ahan  
( 1 9 6 8 ) ,  and M i t c h e l l  and Mau ( 1 9 7 1 ) .
P o p u l a t i o n  t r e n d s  o f  Neza ra v ? r i d u 1 a in soybean  
f i e l d s  show t h e  dependence o f  t h i s  i n s e c t  on f r u i t i n g  p l a n t  
p a r t s .  Newsom e t  a l .  ( 1975)  s t a t e d  t h a t  v ? r i du 1 a o f t e n  
i n v a de s  soybean f i e l d s  in l a r g e  numbers e a r l y  in t he  s e as on ,  
however  i t  can b a r e l y  m a i n t a i n  i t s  p o p u l a t i o n  d u r i n g  t he  
v e g e t a t i v e  s t a g e  o f  t h e  p l a n t s .  Wi t h  pod f o r m a t i o n  t he  
p o p u l a t i o n  t e nds  t o  i n c r e a s e  d r a s t i c a l l y .  Wuensche ( 1 9 7 6 )  
r e p o r t e d  t h a t  p r i o r  t o  pod f o r m a t i o n  p o p u l a t i o n s  o f  N_. v i r i -  
d u 1 a r e ma i n e d  l ow,  however  f o l l o w i n g  pod f o r m a t i o n ,  soybeans  
a p p e a r ed  t o  become s u i t a b l e  ho s t s  f o r  r e p r o d u c t i o n .
P r e d a t  i on
P r e d a t i o n  i s  r e c o g n i z e d  as b e i n g  a key f a c t o r  in 
d e t e r m i n i n g  abundance o f  i n s e c t  p e s t s .  However ,  l i t t l e  is 
known as t o  what  e x t e n t  p r e d a t o r s  i n f l u e n c e  t he  p o p u l a t i o n  
dynami cs  o f  N_. v i r i d u 1 a . DeBach and B a r t l e t t  ( 1 9 6 4 )  p o i n t e d  
out  t h a t  t h e  e f f e c t  o f  a p r e d a t o r  compl ex  may s i m p l y  o v e r l a p  
a n o t h e r  n a t u r a l  m o r t a l i t y  f a c t o r ,  so t h a t  host  s u r v i v a l  is  
not  a f f e c t e d ,
Whi tcomb and B e l l  ( 1 9 6 4 )  r e p o r t e d  t he  p r e s e n c e  o f  
o v e r  600 p r e d a t o r  s p e c i e s  in Ar ka ns a s  c o t t o n  f i e l d s ,  w h i l e  
Van den Bosch and Hagen ( 1 9 6 5 )  s p e c u l a t e d  t h a t  in c o t t o n  
f i e l d s  in C a l i f o r n i a  e v e r y  one o f  t h e  key p e s t s  was a t t a c k e d  
by a compl ex o f  h a l f  a dozen or  more n a t u r a l  e n e mi e s .
I n t e r a c t i o n s  w i t h i n  such a d i v e r s e  f a una  a r e  numerous and 
f a r  f rom u n d e r s t o o d .  Smi th and F o n t e n o t  ( 1 9 ^ 2 )  a p p l i e d  c a l ­
cium a r s e n a t e  t o  l a r g e  p l o t s  and f ound i n c r e a s e d  p o p u l a t i o n s  
o f  c o c c i n e l l i d s  and c h r y s o p i d  l a r v a e  in u n t r e a t e d  p l o t s ,  w h i 1 
in t r e a t e d  p l o t s  c o t t o n  a p h i d ,  Aph ? s gossyp i i G l o v e r ,  count s  
were h i g h e r .  Ewing and I v y  ( 1 9 ^ 3 )  o b s e r v e d  i n c r e a s e d  popu­
l a t i o n s  o f  bo l l wor ms  and c o t t o n  a ph i ds  in c o t t o n  f i e l d s  
m o d e r a t e l y  d u s t e d  w i t h  c a l c i u m  a r s e n a t e .  They c onc l u de d  t h a t  
t he  r e d u c t i o n  o f  p r e d a t o r s  was one r eason f o r  t he  p o p u l a t i o n  
i n c r e a s e s  w h i l e  t he  honeydew s e c r e t e d  by t he  a p h i d s  a c t e d  as 
an a t t r a c t a n t  t o  t he  b o l l w o r m mot hs.  Hambl e t on  ( 1 9 ^ )  
s t r e s s e d  t he  i mp o r t a n c e  o f  n a t u r a l  enemi es  in m a i n t a i n i n g  low 
p o p u l a t i o n s  o f  He 1 i ot h  i s v i r e  s cen s ( F . )  and H. zea ( B o d d i e )  
and me n t i o n e d  cr op r o t a t i o n  as a means t o  i n c r e a s e  the  p r e d ­
a t o r  compl ex .  H e n s l e y  e t  a l .  ( 1 9 6 1 )  showed t h a t  h e p t a c h l o r  
a p p l i e d  in s uga r c a n e  f i e l d s  r e s u l t e d  in i n c r e a s e d  p o p u l a t i o n s  
o f  D i a t r aea  s a c c h a r a l  i s ( F . )  , and s u g g e s t e d  t h a t  a d e c r e a s e  
in t he  p r e d a t o r  compl ex was t he  p r o b a b l e  c ause .  T h i s  was 
c o n f i r m e d  by Negm and H e n s l e y  ( 1 9 6 9 ) ,  who found a p o s i t i v e  
c o r r e l a t i o n  between t he  abundance o f  a n t s  and s p i d e r s  and pe r  
ce nt  p r e d a t i o n  on eggs o f  J). s accha ra 1 i s . H s i e h  and Dyck 
( 1 9 7 5 ) removed p r e d a t o r s  in r i c e  f i e l d s  by hand and f ound  
s p i d e r s  e s p e c i a l l y  to be i m p o r t a n t  in r e g u l a t i n g  p o p u l a t i o n s  
o f  Nephot e  t t  i x v i r e s  cen s ( D i s t a n t ) .
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The i n s e c t  f auna  in soybeans has been d i s c u s s e d  by 
s e v e r a l  w o r k e r s .  B l i c k e n s t a f f  and Huggans ( 1 9 6 2 ) c o l l e c t e d  
n e a r l y  5*t0 i n s e c t  s p e c i e s  in M i s s o u r i  soybean f i e l d s ,  w h i l e  
Tugwe 11 e t  a l .  ( 1 9 7 3 )  i d e n t i f i e d  a t o t a l  o f  328 i n s e c t  
s p e c i e s  in Ar k a ns a s  f i e l d s ,  o f  whi ch 51 p e r c e n t  wer e  p l a n t  
f e e d e r s ,  and 30 p e r c e n t  i n s e c t  f e e d e r s ,  w i t h  t h e  r e m a i n d e r  
u n d e t e r m i n e d .  N a b i d s ,  Geocor  i s spp.  and s p i d e r s  wer e  the  
3 most abundant  p r e d a t o r  groups in soybean f i e l d s  in South  
C a r o l i n a  ( T u r n i p s e e d ,  1 9 7 2 ) .  Shepar d e t  a l .  ( 1 9 7 * 0  sampl ed  
soybean f i e l d s  d u r i n g  2 gr owi ng seasons in South C a r o l i n a  
and f ound N a b i s spp.  t o  be t he  most  abundant  p r e d a t o r s ,  f o l ­
lowed by s p i d e r s  and Geocor? s spp.  O t h e r  p r e d a t o r s  p r e s e n t  
we r e :  c o c c i n e l l i d  l a r v a e ,  Ch rysopa l a r v a e ,  0 r i us s p . ,  and
Co 1eomeg i l i a  ma c u 1 a ta ( De G e e r ) .  Wuensche ( 1 9 7 6 )  compared  
p o p u l a t i o n  dynami cs  o f  N ab i s s p p . ,  0 r ? us i n s i d i os us ( S a y ) , and 
Geoco r i s  spp.  d u r i n g  t he  gr owi ng  seasons o f  1969 and 1975 in 
3 d i f f e r e n t  soybean h a b i t a t s ,  and f ound p o p u l a t i o n s  o f  t h e s e  
3 p r e d a t o r s  t o  be i n d e p e n d e n t  o f  h a b i t a t  and p e s t  s p e c i e s  
p r e s e n t .  Buschman e t  a l .  ( 1 9 7 7 )  r e p o r t e d  20 s p e c i e s  c f  
i n s e c t s  and s p i d e r s  p r e y i n g  on eggs o f  t he  v e l v e t b e a n  c a t e r -  
p i l i a r  An t  i ca rs ? a gemmat a1 i s Hubner ,  on soybeans in F l o r i d a ,  
w h i l e  12 s p e c i e s  were  o b s e r v e d  a t t a c k i n g  1st  i n s t a r s  o f  t h i s  
s p e c i e s .  Whi tcomb e t  a l .  ( 1 9 7 2 )  f ound 50 s p e c i e s  o f  an t s  
p r e s e n t  in F l o r i d a  soybean f i e l d s ,  however  t he y  f ound a l e s s
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d i v e r s e  a n t  f auna  in a r e a s  h e a v i l y  i n f e s t e d  by So 1enops i s 
i n v i e t a  Bur en.  T h i r t y - f i v e  s p e c i e s  o f  Odonat a  were o b se r v ed  
in F l o r i d a  soybean f i e l d s  by Neal  and Whi tcomb ( 1 9 7 2 ) ,  o f  
whi ch 3 s p e c i e s  were  o b s e r v e d  f e e d i n g  on p r e y  o f  economi c  
i m p o r t a n c e .
P r e d a t i o n  on Ne za ra v i r  i d u 1 a has been r e p o r t e d  by 
s e v e r a l  r e s e a r c h e r s .  Pod 1s us macul  i v e n t r i s  ( Say)  was o b se r v ed  
p r e y i n g  in a s i n g l e  i n s t a n c e  on N_. v i r i d u 1 a in a f i e l d  ne a r  
Baton Rouge d u r i n g  December ,  1914 by Jones ( 1 9 1 8 ) .  He a l s o  
me nt i on e d  o b s e r v a t i o n s  made by M. R u s s e l l  in 1907 ,  who 
o b s e r v e d  Eu t h y r h y n c h u s  f  1 or  i dan us L . p r e y i n g  on an a d u l t  N_. 
v i r  i d u 1 a , and who c o l l e c t e d  B i c y t e s  q u a d r i f a s c i a t a  Say in 
F l o r i d a ,  c a r r y i n g  an a d u l t  N_. v i r i d u 1 a in i t s  m a n d i b l e s .
Drake ( 1 9 2 0 )  f ound f 1o r i d an us to be a v e r y  i m p o r t a n t  n a t u r a l  
enemy o f  N_. v i r i d u 1 a in F l o r i d a .  O t h e r  p r e d a t o r s  t h a t  he 
ob se r v ed  p r e y i n g  on _N . v i r i d u 1 a wer e  JP. macul  i v e n t r i s ,  A r i  lus  
c r i s t a t u s  ( L . )  , S i nea s p i n ? pe s ( H . S. )  , Ze 1 us ce rv i c a 1 i s 
( S t a l . ) ,  and IB. quadr? f a s c i a t a . Corpus ( 1 9 6 9 )  me n t i o n e d  
t h a t  1st  nymphal  i n s t a r s  were o f t e n  p r e y e d  on by s p e c i e s  o f  
a n t s .  Si ngh e t  a l .  ( 1 9 7 3 )  r e p o r t e d  t he p e n t a t o m i d  Amyotea  
ma 1 aba r i ca ( F . )  t o  be a p r e d a t o r  o f  N_. v i r ? d u 1 a in I n d i a .  
K i r i t a n i  ( 1 9 6 4 )  i n v e s t i g a t e d  p r e d a t i o n  on N_. v i r i d u 1 a on 
r i c e  in Japan and found the s p i d e r s  Mi s umen a y unokamen s i s 
Bosenber g and S t r a n d ,  Neos con a doen i t z  j , and Oxyope s se r t a t u s
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Kock t o  be t he  most  i m p o r t a n t  p r e d a t o r s  o f  2nd nymphai  i n ­
s t a r .  O t h e r  p r e d a t o r s  o b s e r v e d  were the a s s a s i n  f l y  
P romach us y e s o n i c u s  B i g o t ,  the n a b i d  N ab ? s cap s i form i s ( G e r -  
m a r ) ,  f r o g s ,  and 2 p e n t a t o m i d s ,  E u s a r c o r i  s g ut  t i ge r Th u n b e r g ,  
and Z ? c ron a coe r u 1e a ( L . ) .  Evans ( 1 9 6 3 )  d e s c r i b e d  t he  wasps 
B i cy r t  us yen t  r a 1 i s Say ,  B i c y t e s  q u a d r i  f a s c i a t a  and As t  a t  a 
un i c o 1o r Say as i m p o r t a n t  p r e d a t o r s  o f  Ne za ra v i r i d u 1 a . In 
r i c e  f i e l d s  in L o u i s i a n a  eggs o f  t he  r i c e  s t i n k  bug,  Oeba 1us 
p ugn ax ( F . )  were p r e y e d  on by g r a s s h o p p e r s  ( N i l a k h e  and G i f ­
f o r d ,  1 9 7 7 ) .  In t he  l a b o r a t o r y  t he s e  wo r k e r s  o b s e r v e d  egg 
p r e d a t i o n  by N e o c o n o c e p h a 1 us sp.  , S t e n a c r  i s v i t  repenn i s 
( M a r s c h a l l ) ,  0 r c h e 1 i mum 1 a t  i cauda R e d t e n b a c h e r , Me 1a n o p 1 us 
d i f  f  e ren t  i a 1 i s (Thomas)  , and Cono.ce pha 1 us f a s c i  a t us  ( De Geer )  . 
The l a t t e r  f ed  r e a d i l y  on nymphs a l s o .  In f i e l d  cage s t u d i e s  
£ .  f a s c i a t u s  consumed an a v e r a g e  o f  13 eggs per  day.  Entomo-  
phagus f e e d i n g  h a b i t s  o f  g r a s s h o p p e r s  were  a l s o  r e p o r t e d  by 
Hancock ( 1 9 0 4 ) ,  I l l i n g w o r t h  ( 1 9 2 7 ) ,  and R o t h s c h i l d  ( 1 9 7 0 ) .
Methods o f  e v a l u a t i n g  n a t u r a l  enemi es  
and t h e i r  abundance in an ec osys t e m
P r e d a t i o n  and i t s  e f f e c t  on a pe s t  p o p u l a t i o n  have  
been e v a l u a t e d  by t he  t e c h n i q u e s  d i s c u s s e d  be l ow.
L a b o r a t o r y  and cage s t u d i e s . - - T h i s  method is u s e f u l  
in e v a l u a t i n g  the p o t e n t i a l  o f  a c e r t a i n  p r e d a t o r .  DeBach e t
ua l .  ( .19^9)  p l a c e d  o r g a n d y  s l e e v e s  d i ppe d  in DDT o v e r  c i t r u s  
br a nc he s  i n f e s t e d  w i t h  b l a c k  s c a l e  and d e m o n s t r a t e d  in t h i s  
way t he  i m p o r t a n c e  o f  p a r a s i t e s  in c o n t r o l l i n g  t h i s  p e s t .  
L i n g r e n  e t  a l .  ( 1 9 6 8 )  found in l a b o r a t o r y  e x p e r i m e n t s  t h a t  
p r e d a t o r s  c o n f i n e d  w i t h  eggs a n d / o r  l a r v a e  o f  He 1 i o t h  ? s spp.  
in smal l  c o n t a i n e r s ,  consumed more p r e y  t han t h o s e  c o n f i n e d  
w i t h  t hos e  hos t s  on 25 • cm ( 1 0 " )  c o t t o n  t e r m i n a l s .  Ri dgway  
and Jones ( 1968)  r e l e a s e d  l a r v a e  and eggs o f  Ch r ysopa ca rnea  
St ephens  in f i e l d  c a ge s ,  whi ch had been i n f e s t e d  w i t h  l a r v a e  
o f  He 1 i o t h  i s s p p . ,  and c onc l u de d  t h a t  t h e  d i f f e r e n c e s  in 
l a r v a l  abundance wer e  p r o b a b l y  caused by numbers o f  a l t e r ­
n a t e  p r e y  a v a i l a b l e ,  number o f  l a c e w i n g s  r e l e a s e d ,  and s i z e  
o f  t he  p o p u l a t i o n  o f  He 1 i o t h  i s p r e s e n t .  Lopez e t  a l .  ( 1976)  
c onduc t ed  l a b o r a t o r y  and f i e l d  cage e x p e r i m e n t s  and i l l u s t r a t e d  
how t h e  e f f i c a c y  o f  a p r e d a t o r  v a r i e s  w i t h  i t s  s e a r c h i n g  
r e q u i r e m e n t s ,  and w i t h  t h e  s t a g e s  o f  p r e d a t o r s  and pr e y  
i n v o l v e d .  Van den Bosch e t  a l .  ( 1 9 6 9 )  s t u d i e d  t he  i mpact  o f  
n a t u r a l l y  o c c u r r i n g  p r e d a t o r s ,  and s i n g l e  p r e d a t o r  s p e c i e s  on 
He 1 i o t h  i s zea on c o t t o n ,  by us i ng  l a r g e  f i e l d  cages,  and 
d e m o n s t r a t e d  w i t h  t h i s  t e c h n i q u e  t he  i m p o r t a n c e  o f  p r e d a t o r s  
in C a l i f o r n i a  c o t t o n  f i e l d s .
Pi r e c t  obse r v a t  i o n s . - - T h ? s method i s  l a b o r i o u s  however  
i t  has t h e  d i s t i n c t  a d v a n t a g e  t h a t  t he  n a t u r a l  i n t e r a c t i o n
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between p r e d a t o r  and p r e y  is not  i n f l u e n c e d  t o  any i m p o r t a n t  
e x t e n t .  Q u a l i t a t i v e  i n f o r m a t i o n  can be o b t a i n e d  t h i s  way as 
was d e m o n s t r a t e d  by Whi tcomb and B e l l  ( 1 9 6 4 )  and Buschman e t  
a l .  ( 1 9 7 7 ) .  T h i s  method can a l s o  be used t o  o b t a i n  q u a n t i ­
t a t i v e  i n f o r m a t i o n .  K i r i t a n i  e t  a l .  ( 1 9 7 2 )  s y s t e m a t i c a l l y  
s e a r c h e d  r i c e  p l a n t s  and r e c o r d e d  p r e d a t i o n  o b s e r v e d  on 
N e p h o t e t t  i x c i n e t  i pes U h l e r .
E x c l u s i o n  t e c h n i q u e s - - T h e  p r i n c i p l e  o f  t h i s  t e c h n i q u e  
i s t o  e x c l u d e  c e r t a i n  p r e d a t o r s  f r om a h a b i t a t  and t hen  
o b s e r v e  t he  p o p u l a t i o n  t r e n d  o f  t h e  host  i n s e c t .  T h i s  can be 
a c c o mp l i s h e d  by r emova l  by hand,  w i t h  s e l e c t i v e  c h e m i c a l s ,  
by u s i n g  o t h e r  i n s e c t s ,  and w i t h  f i e l d  c a ge s .  Removal  by 
hand is v e r y  t i m e  consumi ng but  has t h e  d i s t i n c t  a d v a n t a g e  
t h a t  t h e  h a b i t a t  is h a r d l y  a l t e r e d .  F l e s c h n e r  e t  a l .  ( 1 9 5 5 )  
used t h i s  t e c h n i q u e  and o b s e r v e d  l a r g e  i n c r e a s e s  in p o p u l a ­
t i o n s  o f  5 s p e c i e s  o f  i n s e c t s  and m i t e s  on a v oc ad o .  The same 
phenomenon was o b s e r v e d  by P o l l a r d  ( 1 9 6 9 ) ,  who o b t a i n e d  heavy  
i n f e s t a t i o n s  o f  B r ev  i c o r y n e  b r ass  i cae ( L . )  on b r u s s e l s  s p r o u t s  
in p l o t s  f rom whi ch  ent omophagous i n s e c t s  were  s e a r c h e d  f o r  
and removed each day.  In some i n s t a n c e s  o t h e r  i n s e c t s  can 
be used t o  e x c l u d e  p r e d a t o r s .  T h i s  b i o l o g i c a l  check method  
was d e m o n s t r a t e d  by DeBach e t  a l .  ( 1 9 5 1 ) .  They a l l o w e d  popu­
l a t i o n s  o f  a n t s  ( I r  ? domy r mex) t o  b u i l d  up on c e r t a i n  c i t r u s
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t r e e s .  D i asp i ne s c a l e s  and m i t e s  were  p r o t e c t e d  by t h e  a n t s ,  
whi ch p r e v e n t e d  a c t i o n  by n a t u r a l  e nemi e s .
The use o f  p e s t i c i d e s  t o  e x c l u d e  p r e d a t o r s  has t he  
d i s a d v a n t a g e  t h a t  few a r e  e n t i r e l y  s e l e c t i v e .  Mor eover  
t h e y  can c r e a t e  s i d e  e f f e c t s  in t he  pe s t  p o p u l a t i o n .  DeBach 
( 1 9 4 6 )  used t h i s  t e c h n i q u e  f o r  s e l e c t i v e l y  k i l l i n g  t he  
n a t u r a l  enemi es  o f  Pseudococcus 1ong i s p i n us ( T a r g . - T o z z . )  
and I ce rya  pu r c h a s  i M a s k e l l  w i t h  DDT, c a u s i n g  an i n c r e a s e  o f  
p o p u l a t i o n s  o f  s a i d  i n s e c t s .  T h a t  i n s e c t i c i d e s  mi gh t  i n f l u e n c e  
p e s t  p o p u l a t i o n s  f a v o r a b l y ,  b e s i d e s  e l i m i n a t i n g  n a t u r a l  
e n e m i e s ,  was shown by F l e t c h e r  ( 1 9 5 2 )  who f ound t h a t  egg 
p o p u l a t i o n s  o f  M e t a t e t r a n y c h u s  c i t r i  (McG. )  became h e a v i e r  on 
f o l i a g e  t r e a t e d  w i t h  DDT and z i n c  s p r a y s ,  as compared t o  popu­
l a t i o n s  on u n t r e a t e d  f o l i a g e  in t h e  absence  o f  p r e d a t o r s .  
S i m i l a r  r e sp ons es  t o  s u b l e t h a l  dosages o f  i n s e c t i c i d e s  have  
been r e p o r t e d  f o r  s e v e r a l  p e s t  s p e c i e s  by Hueck ( 1 9 5 3 ) ,
S e i f e r t  ( 1 9 6 1 ) ,  and Esaac e t  a l .  ( 1 9 7 2 ) .  DeBach ( 1 9 5 5 )  
pr ov e d  t h a t  i n c r e a s e s  o f  t h e  C a l i f o r n i a  red s c a l e ,  Aon ? d i e 11 a 
au ran t  ? ? ( f f lask. )  o c c u r r e d  o n l y  when n a t u r a l  enemi es  were  
s e l e c t i v e l y  k i l l e d  w i t h  DDT, by showi ng t h a t  r e p e a t e d  a p p l i ­
c a t i o n s  o f  low dosage DDT s pr a y s  d i d  not  a f f e c t  p o p u l a t i o n s  
o f  t h i s  i n s e c t .  O t h e r  r e s e a r c h e r s  who used t he  i n s e c t i c i d a l  
check method s u c c e s s f u l l y  a r e  H u f f a k e r  and K e n n e t t  ( 1 9 5 6 ) ,  who 
showed t h a t  p r e d a t o r s  e f f e c t i v e l y  c o n t r o l  t h e  cyc l amen m i t e .
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T a rsonemus pal  1 i d us Banks,  B a r t l e t t  (1 957 )  who s t u d i e d  t he  
i mp o r t a n c e  o f  n a t u r a l  e nemi es  o f  t h e  c i t r u s  meal y  bug 
Pseudococcus c i t r i  ( R i s s o ) ,  I t o  e t  a l .  ( 1 962)  who i n v e s t i ­
g a t e d  p r e d a t o r s  o f  r i c e  i n s e c t  p e s t s ,  and Reagan e t  a l .  ( 1 9 7 2 ) ,  
who s t u d i e d  t he  e f f e c t s  o f  mi r ex  on t he  a r t h r o p o d  f a una  in 
s uga r c a n e  f i e l d s  in L o u i s i a n a .
S e r o l o g i c a l  t e s t s . - - T h i s  t e c h n i q u e  i s based on t he  
h i g h l y  s p e c i f i c  r e a c t i o n  bet ween a n t i b o d i e s  and t h e  a n t i g e n  
( p r o t e i n s  o f  t h e  p e s t  s p e c i e s ) .  Brooke and Pr oske  ( 1 9 ^ 6 ) ,  
Dempst er  ( I 9 6 0 ) ,  R o t h s c h i l d  ( 1 9 6 6 ) ,  and Leone ( 1 9 ^ 7 )  a r e  
some o f  t h e  w o r k e r s  who have used t h i s  method.
Ma r k i n g  w i t h  c h e mi c a l  e l e me n t s . - -  S e v e r a l  w o r k e r s  have  
used t h i s  method s u c c e s s f u l l y  t o  mark phyt ophagous  i n s e c t s  by 
i n c o r p o r a t i n g  t h e  e l e m e n t  i n t o  i t s  food s o u r c e .  B e r r y  e t  a l .  
( 1 9 7 2 )  r e p o r t e d  t h a t  r u b i d i u m  a p p l i e d  t o  p l a n t  f o l i a g e  was 
r e a d i l y  d e t e c t a b l e  in phy t o pha gou s  i n s e c t s ,  who f ed on t h e s e  
p l a n t s ,  St immann e t  a l .  ( 1 9 7 3 )  i n v e s t i g a t e d  t he  b i o l o g i c a l  
e f f e c t s  o f  r u b i d i u m  on T r i chop 1 us i a n i ( H ' ubner ) ,  and f ound  
t h a t  c o n c e n t r a t i o n s  o f  as much as 1 A, 000  ppm d i d  not  s i g n i f i ­
c a n t l y  a l t e r  i t s  b e h a v i o r .
M a r k i n g  w i t h  d y e s . - - T h e s e  m a t e r i a l s  a r e  v e r y  u s e f u l  
in d i s p e r s a l  s t u d i e s .  Wo l f  and St immann ( 1 9 7 2 )  used p e t r o l e u m
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base i nks  t o  mark moths o f  T r i chop 1 us i a n i (hf ubner ) .  D i s ­
p e r s a l  o f  Geocor  ? s spp.  in soybeans was s t u d i e d  by Shepard
e t  a l .  ( 1 9 7 * 0 ,  who used t h e  r a d i o i s o t o p e  32 phosphor us  and
0t he  f l u o r e s c e n t  p i gmen t  D a y - G l o  . T h i s  p i gment  was a l s o  
s u c c e s s f u l l y  used by Shepar d and Wi l s on  ( 1 9 7 6 )  in t h e i r  s t u d i e s
on f l i g h t  range o f  T a b a n i d a e ,  w h i l e  C h a mb e r l a i n  e t  a 1 .~ ( 1 9 7 7 )
0 0 used f l u o r e s c e n t  dyes such as F i r e  Orange and Ar c  Y e l l o w  t o
mark l a r g e  numbers o f  t h e  horn f l y ,  Haema to b i a i r r i t an s ( L . ) .
Iwao e t  a l .  ( 1 9 6 6 )  used a c o l o u r e d  f e l t  pen t o  mark 5 t h
nymphal  i n s t a r s  and a d u l t s  o f  Neza ra v i r i d u 1 a to r e c o v e r
r e l e a s e d  i n s e c t s .
Rad i o i  s o t o p e s . - - I s o t o p e s  whi ch a r e  r a d i o a c t i v e  have
been i n v e s t i g a t e d  i n t e n s i v e l y  by many wo r k e r s  and have pr oven
t o  be v e r y  s u i t a b l e  in s t u d y i n g  i n s e c t  b e h a v i o r  and p r e d a t o r -
p r e y  r e l a t i o n s h i p s .  Ba l dwi n  e t  a l .  ( 1 9 5 5 )  t agged  l a r v a e  and
pupae o f  2 m o s q u i t o  s p e c i e s  w i t h  r a d i o a c t i v e  phosphor us  
32( P) and f ound t h a t  s e v e r a l  s p e c i e s  o f  pond a n i m a l s  became 
r a d i o a c t i v e  f r om whi ch t h e y  c o n c l u d e d  t he  e x i s t e n c e  o f  a 
p r e d a t o r  -  p r e y  r e l a t i o n s h i p .  A s i m i l a r  s t u d y  was con­
d u c t e d  by James ( 1 9 6 6 ) ,  who p r e l a b e l e d  eggs o f  Aedes a e g y p t  i 
32( L . )  w i t h  P and then p l a c e d  them on smal l  p i e c e s  o f  f i l t e r  
pape r  n e a r  t h e  edge o f  a p o o l .  S e v e r a l  i n s e c t  s p e c i e s  c o l ­
l e c t e d  2 k  hour s  l a t e r  were  f ound t o  be r a d i o a c t i v e .  S t e r n
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32
and S c h l i n g e r  ( I 9 6 0 )  used P t o  s t u d y  t he  d i s p e r s a l  h a b i t s
o f  T r i chog ramma f a s  c i atum ( P e r k i n s ) ,  Lewi s and W a l o f f  ( 1 9 6 4 )
t o  s t u d y  d i s p e r s i o n  o f  O r t h o t y l u s  v i r e s c e n s  ( Doug l a s  and
S c o t t ) ,  w h i l e  Dustan ( 1 9 6 5 )  s t u d i e d  t he  f l i g h t  and d i s p e r s a l
p a t t e r n s  o f  t he  o r i e n t a l  f r u i t  moth,  G r a p h o l i  t h a  m o l e s t a
Busch by use o f  t h i s  t e c h n i q u e .  D i e t z  and Lambremont  ( 1 9 7 0 )  
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used P to s t u d y  t h e  food consumpt i on o f  honey bee l a r v a e ,  
w h i l e  P e n d l e t o n  ( 1 9 5 4 )  used t h i s  i s o t o p e  t o  d e t e r m i n e  i n s e c t -  
p l a n t  r e l a t i o n s h i p s .  For more i n f o r m a t i o n  on t he  use o f  
r a d i o i s o t o p e s  in t he  b i o l o g i c a l  s c i e n c e s ,  t he  r e a d e r  is
r e f e r r e d  to Wang e t  a l .  ( 1 9 7 5 ) .
L i f e  Tab 1e s . - - L i f e  t a b l e s  a r e  a u s e f u l  n u m e r i c a l  a i d  
t o  s t u d y  m o r t a l i t y  f a c t o r s  in i n s e c t  p o p u l a t i o n s  a t  s p e c i f i c  
age i n t e r v a l s .  An o v e r a l l  r e v i e w  r e g a r d i n g  t he  use o f  l i f e  
t a b l e s  is g i v e n  by H a r c o u r t  ( 1 9 6 9 ) ,  who d e s c r i b e s  a l i f e  
t a b l e  as a condensed t a b u l a t i o n  o f  t he  e s s e n t i a l  i n f o r m a t i o n  
p e r t a i n i n g  t o  the s c h e d u l e  o f  m o r t a l i t y  f o r  a known c o h o r t  o f  
i n d i v i d u a l s .  L i f e  t a b l e s  and s u r v i v o r s h i p  h i s t o g r a m s  f o r  t he  
f o r e s t  t e n t  c a t e r p i l l a r ,  Ma 1 acosoma d i s s t  r i a H j 'bne r a re p r e ­
s e n t e d  by W i t t e r  e t  a l .  ( 1 9 7 2 ) ,  w h i l e  P o d o l e r  ( 1 9 7 4 )  g i v e s
d e t a i l e d  l i f e  t a b l e s  in a c o n t i n u o u s  cage e c os y s t e m f o r  
t he  I n d i a n  meal  moth P 1od i a i n t e r p u n c t e l l a  ( Hubne r )  and i t s  
i chneumoni d  p a r a s i t e  Neme r i t  i s canescens G r a v e n h o r s t .
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Housewear t  and Kulman ( 1 9 7 6 )  p r e s e n t  l i f e  t a b l e s  o f  t he  
y e l l o w h e a d e d  s pr uce  s a w f l y ,  Pikonema a l a s k e n s i s  ( R o h we r ) .
Sampl i ng  o f  i n s e c t  p o p u 1 a t i o n s . - - T o  d e t e r m i n e  the  
abundance o f  an i n s e c t  s p e c i e s  in a p a r t i c u l a r  e n v i r o n m e n t  
i t  is n e c e s s a r y  t o  sampl e t h i s  s p e c i e s  a t  r e g u l a r  i n t e r v a l s  
and t h i s  can be done in s e v e r a l  ways.
Sampl i ng  o f  f o l i a r  i n s e c t s . - - She pard e t  a l .  ( 1 9 7* 0  
compared t he  s w e e p - n e t ,  D - Vac ,  and g r o u n d - c l o t h  s a mp l i n g  
methods in soybeans and found t he  g r o u n d - c l o t h  method t o  p r o ­
duce h i g h e r  means f o r  most  o f  t h e  s p e c i e s  c o l l e c t e d .  A l l  3 
methods pr oved e q u a l l y  e f f e c t i v e  r e g a r d i n g  a d u l t  Geoco r i s spp.  
and t t a b i d s ,  w h i l e  l a r v a e  o f  P 1 a t h y p e n a  s cab ra ( F . )  were more 
e f f e c t i v e l y  sampl ed by s w e e p - n e t .  The D-Vac method gave c on­
s i s t e n t  low r e s u l t s  f o r  a l l  1e p i d o p t e r o u s  s p e c i e s  sampl ed.  
H i l l h o u s e  and P i t r e  (197**)  compared the g r o u n d - c l o t h  and 
s we e p - n e t  me t hods ,  and r e p o r t e d  t h a t  1e p i d o p t e r o u s  l a r v a e  
v/ere b e t t e r  sampl ed by g r o u n d - c l o t h ,  w h i l e  a d u l t s  o f  Ce r o toma 
t r i  f u r c a t a  ( F o r s t e r )  and a d u l t s  and nymphs o f  S p i s s i s t i  lus  
f e  s t  i n u s ( S a y ) ,  were  more e f f i c i e n t l y  sampl ed by s w e e p - n e t .  
Rudd and Jensen ( 1 9 7 7 )  r e p o r t e d  f i e l d  p o p u l a t i o n  e s t i m a t e s  by 
t he  2 methods t o  be s t r o n g l y  c o r r e l a t e d  f o r  soybean p e s t s  and 
found t h e  s w e e p - n e t  method more e f f i c i e n t  f o r  s a mp l i n g
2 1
pest  s p e c i e s .
Sampl i ng  gr ound i n h a b i t i n g  i n s e c t s . - - P i t f a  11 t r a p s  
a r e  w i d e l y  used t o  sample ground i n h a b i t i n g  f a u n a .  H e n s l e y  
e t  a l .  ( 1 9 6 1 )  sampl ed i n s e c t s  and s p i d e r s  t h i s  way in 
L o u i s i a n a  s uga r c a n e  f i e l d s ,  as d i d  Whi tcomb and B e l l  ( 1 9 6 4 )  
in Ar k a nsa s  c o t t o n  f i e l d s .  Hasse ( 1 9 7 1 )  and Neal  ( 1 9 7 4 )  
used p i t f a l l  t r a p s  t o  s t u d y  t he  p r e d a t o r y  ground f a u n a  in 
F l o r i d a  soybean f i e l d s .
MATERIALS AND METHODS
D e s c r i p t i o n  o f  s t u d y  a r e a s
S t u d i e s  c ond uc t ed  in 1975*  1976 ,  and 1977 were  c a r ­
r i e d  out  in S t .  Landr y  P a r i s h ,  c a . 3 m i l e s  South o f  U . S .
Hi ghway 190 ,  and West  o f  Bayou C o u r t a b l e a u ,  whi ch b o r d e r e d  
t he  s t u d y  l o c a t i o n  ( F i g u r e  l ) .
The l o c a t i o n  c o n s i s t e d  o f  2 a r e a s  ( F i g u r e  2 ) ,  f i e l d  A 
be i n g  ca .  2 0 . 2  ha ( 50  a c r e s )  and f i e l d  B be i n g  c a . 6 0 . 7  ha 
( 150 a c r e s ) .  P r e l i m i n a r y  e x p e r i m e n t s  were  c a r r i e d  ou t  in 
1975 in f i e l d  A,  whi ch had been p l a n t e d  w i t h  t h e  v a r i e t y  
Bragg s oybean.  In 1976 both a r e a s  were used in a f i e l d  e x p e r i  
ment .  In f i e l d  A,  2 r e p l i c a t i o n s  wer e  p l a c e d  in F o r r e s t  
s oy be a n ,  w h i l e  1 r e p l i c a t i o n  was l o c a t e d  in f i e l d  B, whi ch  
had been p l a n t e d  w i t h  Bragg s oy be a n .  F o l l o w - u p  e x p e r i m e n t s  
were cond uc t ed  in f i e l d  B in 1977 .  Soybean p l a n t e d  was o f  
t h e  D o r t c h s o y  v a r i e t y .
Growth s t a g e  d e s c r i p t i o n s  f o r  soybean
Fehr  e t  a l .  ( 1 9 7 1 )  d e v e l o p e d  a d e s c r i p t i v e  syst em o f  
soybean gr owt h  whi ch has been used e x t e n s i v e l y  in t h i s  s t u d y  
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T a b l e  1. D e s c r i p t i o n s  o f  gr owt h  and de v e l op me nt  s t a g e s  f o r  
soybean s _ /
D e s c r i p t i o n s  a p p l y  t o  s i n g l e  p l a n t s  d i r e c t l y .
Deve l opment  o f  t he  main stem is c o n s i d e r e d  o n l y  and 
b r anche s  a r e  i g n o r e d .
V e g e t a t i v e  s t a g e s
St age No.
VI C o m p l e t e l y  u n r o l l e d  l e a f  a t  t he  u n i f o l i o l a t e  node.
V2 C o m p l e t e l y  u n r o l l e d  l e a f  a t  t he  1st  node above the
u n i f o l i o l a t e  node.
V 3 Th r e e  nodes on main stem b e g i n n i n g  w i t h  t he  u n i ­
f o l i o l a t e  node.
V(N)  Nodes on t h e  main stem b e g i n n i n g  w i t h  t he u n i ­
f o l i o l a t e  node.
R e p r o d u c t i v e  s t a g e s
R1 One f l o w e r  a t  any node.
R2 F l o we r  a t  node i m m e d i a t e l y  bel ow t he  upper most  node
w i t h  a c o m p l e t e l y  u n r o l l e d  l e a f .
R3 Pod 0 . 5  cm ( 1 / 4 " )  l ong a t  one o f  t he  4 uppermost  nodes
w i t h  a c o m p l e t e l y  u n r o l l e d  l e a f .
R4 Pod 2 cm ( 3 / 4 " )  l ong a t  one o f  t he  4 upper most  nodes
w i t h  a c o m p l e t e l y  u n r o l l e d  l e a f .
R5 Beans b e g i n n i n g  t o  d e v e l o p  (can be f e l t  when t he  pod
is s q u e e z e d )  a t  one o f  t he  4 uppermost  nodes w i t h  
a c o m p l e t e l y  u n r o l l e d  l e a f .
R6 Pod c o n t a i n i n g  f u l l  s i z e  gr een beans a t  one o f  the
4 upper most  nodes w i t h  a c o m p l e t e l y  u n r o l l e d  l e a f .
R7 Pods y e l l o w i n g ;  50% o f  l e a v e s  y e l l o w .  P h y s i o l o g i c a l
ma t u r i t  y .
R8 35% o f  pods brown.  H a r v e s t  m a t u r i t y .
— Fehr  e t  a l .  ( 1 9 7 1 ) .
26
Sa mpl i ng  t e c h n i q u e s
Du r i n g  t h e  g r owi ng  seasons o f  1976 and 1977 ,  i n s e c t  
p o p u l a t i o n s  were sampl ed by s we e p - n e t  and p i t f a l l  t r a p s .
S we e p- ne t  samp 1 i n g . - - E a c h  sample c o n s i s t e d  o f  50 
sweeps t a k en  on 1 s i n g l e  row o f  soybean w i t h  a s t a n d a r d  
s w e e p - n e t  o f  38 . 1cm d i a m e t e r  ( 1 5 " ) •  Each sweep was made by 
v i g o r o u s l y  p r o p e l l i n g  t h e  n e t  t h r o u g h  a s i n g l e  row o f  p l a n t s  
in such a manner  t h a t  t h e  t op  o f  t h e  n e t  was c a . 15cm ( 6 " )  
be l ow t he  t e r m i n a l  gr owt h  o f  t h e  soybean p l a n t s .  One sweep 
was t a k e n  a f t e r  each s t e p ,  about  1 m e t e r  ( 3 9 " )  a p a r t .  A 
sample c a t c h  was t r a n s f e r r e d  t o  a p l a s t i c  bag,  whi ch was 
t i g h t l y  c l o s e d ,  p l a c e d  in an i c e  c h e s t  and b r o u g h t  t o  t he  
l a b o r a t o r y  where t he  sampl e was put  i n t o  a f r e e z e r  f o r  l a t e r  
p r o c e s s  i n g .
P i t f a l l  t r a p  samp 1 i n g . - - T h i s  d e v i c e  was used to  
sample gr ound i n h a b i t i n g  i n s e c t s .  A t r a p  c o n s i s t e d  o f  a 
0 . 9 5  1 (1 q t )  w i d e - mo u t h  g l a s s  j a r ,  whi ch was imbedded in t he  
d r i l l - r o w  so t h a t  t he  t op was l e v e l  w i t h  t h e  s o i l  s u r f a c e .
A g a l v a n i z e d  me t a l  c o v e r ,  me as ur i ng  c a . 18cm x 18cm ( 7 " x 7 " ) , 
and s u p p o r t e d  by two 1 2 . 5  cm ( 5 - l / V )  n a i l s ,  was p l a c e d  c a . 
2 . 5cm ( 1 M) above t he  j a r ,  t o  e x c l u d e  r a i n  and d e b r i s .  The 
t r a p s  were p a r t i a l l y  f i l l e d  w i t h  c a . 3 p e r c e n t  f o r m a l d e h y d e
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s o l u t i o n .  Speci mens caught  were removed f rom t h e  t r a p s  a t  
c a . 1 2 - da y  i n t e r v a l s  in t he  f i e l d  and t r a n s f e r r e d  t o  95 p e r ­
cent  a 1 coho 1.
C o l l a p s i b l e  f i e l d  cages
j
Cages wer e  needed t o  s t u d y  t he  de v e l o p me n t  o f  popu­
l a t i o n s  o f  N e z a r a  v ? r i d u 1 a under  c o n t r o l l e d  c o n d i t i o n s .
T a k i n g  such f a c t o r s  i n t o  c o n s i d e r a t i o n  as e x p e r i m e n t a l  p u r ­
pose,  number  o f  cages n e e d e d ,  s t u d y  l o c a t i o n ,  and a v a i l a b l e  
t r a n s p o r t ,  t h e  f o l l o w i n g  c r i t e r i a  had t o  be met .  The cages  
had t o  be l a r g e  enough t o  accommodate 1 or  2 soybean p l a n t s .  
C o n s t r u c t i o n  had t o  be s i m p l e  so as t o  o b t a i n  t h e  number  o f  
cages needed a t  a minimum in t i m e ,  l a b o u r ,  and m a t e r i a l s ,  
w h i l e  t r a n s p o r t i n g  them had to be easy  due t o  t h e  f a c t  t h a t  
the a r e a  under  s t u d y  was l o c a t e d  ca.  60 m i l e s  f rom L o u i s i a n a  
S t a t e  Un i ve rs i t y .
A cage was d e s i g n e d  ( F i g u r e  3 ) ,  whi ch c ou l d  be t aken  
a p a r t  and a s se mbl e d  by one man and whi ch had t he  f o l l o w i n g  
d i me n s i o n s :  w i d t h  6 8 . 8  cm x 91 cm l e n g t h  x 91 cm h e i g h t
(2 1 3 " x 3 ' 0 x 3 10)  . I t  c o n s i s t s  o f  2 main p a r t s :  ( a )  a wooden
f r amewor k  ( F i g u r e  k )  and (b)  a l V ' x l 8 "  mesh Saran p l a s t i c  
s c r e e n .  The wooden f r ame wor k  can be t a ken  a p a r t  i n t o  t he  
f o l l o w i n g  k p a r t s :  2 l a t t i c e s  each b e i n g  91cm ( 3 10)  h i gh  and
6 8 . 6  cm (2 1 31 ‘ ) wi de  and made o f  5 . 1  cm x 2 , 5  cm ( 2 " 0 x l " 0 )  f i r
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F i g u r e  3- C o l l a p s i b l e  f i e l d  cage
F i gu re k . Wooden f r ame wor k  o f  c o l l a p s i b l e  f i e l d  cage
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( F i g u r e  5 a ) ,  and two 91cm x 10.2cm x 2 . 5cm ( 3 ' 0 x 4 " x l )  f i r  
c r oss  p i e c e s ,  each w i t h  a no t c h  o f  3-Ocm x 6 . 4cm ( 1 . 2 Mx 2 . 5 " )  
a t  bot h  e n d s ,  l o c a t e d  5 . 1  cm ( 2 " )  f rom t he  e dge ,  whi ch a r e  
f i t t e d  o v e r  t he  t op s l a t s  o f  each l a t t i c e ,  when t he cage is 
a ssembl ed  ( F i g u r e  5 b ) .
The Saran p l a s t i c  s c r e e n  c o v e r  i s c o n s t r u c t e d  by 
c u t t i n g  1 p i e c e  o f  3 m ( 9 1 10")  l e n g t h  x 91 cm ( 3 10)  w i d t h ,
and 2 p i e c e s  each o f  1 . 1 7  m l e n g t h  x 91 cm w i d t h .
F i g u r e  5d shows how t he  3 p i e c e s  o f  s c r ee n  a r e  f i t t e d  
t o g e t h e r .  To f i x  s e c t i o n s  1 and 2 t o  t he  main s e c t i o n  3,  two
f i r  s l a t s  ( F i g u r e  5 c ) ,  me a s u r i n g  76cm x 1.8cm x 0 . 6cm
(2 1 6 " x 3 / 4 " x 1 / 4 " )  a r e  used,  t o  wh i ch  t he  s c r e e n s  a r e  s t a p l e d .  
The j o i n e d  s c r e e n s  a r e  then p l a c e d  o v e r  t he a s se mbl e d  f r a m e ­
wo r k ,  a f t e r  whi ch 3 edges o f  s c r e e n  3 a r e  f o l d e d  in and 
s t a p l e d  t o  t he  a d j o i n i n g  edges o f  s c r ee n  1 and 2.  A heavy  
met a l  z i p p e r  is sewn between t he  l a s t  2 e d g e s ,  so t h a t  the  
cage can be opened and c l o s e d  a f t e r  i n s t a l l a t i o n .  The cage  
i s a s sembl ed  by e r e c t i n g  t he  f r ame wor k  f i r s t  in t he  d r i l l  
row o v e r  1 o r  2 soybean p l a n t s ,  a f t e r  whi ch t he  s c r ee n  hood
is p l a c e d  o v e r  t h e  f r a me .  The s c r e e n  apr on ca.  12. 7cm ( 5 " ) ,
whi ch l a y s  on t he  g r ou nd ,  is c o v e r e d  w i t h  s o i l ,  s e a l i n g  t he  
cage f rom t he  o u t s i d e  and g i v i n g  i t  p l e n t y  o f  s t a b i l i t y  t o  
w i t h s t a n d  a d v e r s e  w e a t h e r  c o n d i t i o n s .
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B 6 . 4  cm
-------s.




D ' i1 0 . 2  cm 2 X. 0  cm
cm 2 X
v 0 . 6  cm
— 9 1 • 0 cm-
— 1 1 7 - 0  cm—
D 91 . 0  cm I X
F i gu re 5 • P a r t s  o f  c o l l a p s i b l e  f i e l d  cage
M a t e r i a l s  used t o  s e cu r e  egg masses o f  Ne z a r a  
v i r i d u 1 a to l e a v e s  o f  soybean p l a n t s
Eggs o f  i n s e c t s  can be s ec u r e d  t o  p l a n t  p a r t s  in 
s e v e r a l  ways.  U n d o u b t e d l y  t he  b e s t  method is t o  cage a f e ma l e  
on t he  p l a n t  and l e t  i t  d e p o s i t  i t s  eggs n a t u r a l l y .  T h i s  
method however  has t he  d i s a d v a n t a g e  t h a t  i t  is t i me  consum­
ing and t h e r e f o r e  l e s s  s u i t a b l e  in s t u d i e s  where  l a r g e  numbers  
o f  eggs have t o  be p r e s e n t  in s e v e r a l  f i e l d s  a t  d e s i r e d  t i me  
i n t e r v a l s .  Wi t h  t h e  above c o n s i d e r a t i o n  in mind i t  was 
d e c i d e d  t o  p l a c e  egg masses o f  N_. v i r i d u 1 a a r t i f i c i a l l y  in 
soybean f i e l d s ,  whi ch was done by us i ng  g l u e s  and pa pe r
s t r i p s  on wh i ch  egg masses had been d e p o s i t e d  in r e a r i n g
0 .
c a ge s .  E l m e r ' s  G l u e - A l l  ( Bor den I n c .  Dept .  CP Col umbus,  Ohio  
^3215 )  was i n i t i a l l y  used in 1975 but  found to be l e s s  s u i t ­
a b l e  due t o  i t s  s l ow d r y i n g  p r o p e r t i e s ,  mo r e o v e r ,  no i n f o r ­
ma t i o n  c ou l d  be f ound r e g a r d i n g  i t s  e f f e c t  on i n s e c t s .  No 
a d v e r s e  a f f e c t s  wer e  no t e d  f rom t h i s  g l u e  on eggs and nymphal
i n s t a r s  o f  N_. v i r ? d u 1 a . Nor d l u nd  e t  a l .  ( 19 7 * 0  used a sol  u-
6t i o n  o f  P l a n t g a r d  ( P o l y m e t r i c s  I n t l . ,  New Y o r k ,  N . Y . )  t o  
a p p l y  eggs o f  He 1 i o th i s z ea t o  p l a n t s  and r e p o r t e d  t h a t  t h i s  
m a t e r i a l  d i d  not  a f f e c t  t he  a c c e p t a b i l i t y  o f  t he  eggs by t he  
p a r a s i t e  T r ? chog ramma e v an e s c e ns  Westwood.  Whi tcomb and B e l l  
( 1 9 6 4 )  used egg albumen t o  a t t a c h  eggs o f  He 1 ? o t h i s spp.  to
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c o t t o n  p l a n t s ,  w h i l e  Negm and H e n s l e y  ( 1 9 6 9 )  a t t a c h e d  wax 
paper  on whi ch egg c l u s t e r s  o f  D i a t  r aea  s a c c h a r a l i s  ( F . )  had 
been d e p o s i t e d  in r e a r i n g  c a b i n e t s  t o  s uga r c a n e  p l a n t s .
P l a n t g a r d  was used t o  a t t a c h  eggs o f  Neza ra v i r i -  
d u 1 a t o  soybean l e a v e s ,  in t he  e a r l y  season o f  1 9 7 6 ,  but  i t  
was o b s e r v e d  t h a t  t h e  g r a s s h o p p e r  Sch ? s t o c e r c a  obsc ur a  
a p p e a r e d  t o  be a t t r a c t e d  t o  t h i s  g l u e .  T h e r e f o r e ,  i t s  use 
was d i scon t i n u e d .
Y e l l o w  p l a s t i c  m a r k e r s ,  used in t h e s e  s t u d i e s  t o  
mark l e a v e s  t o  wh i ch  egg masses had been a t t a c h e d ,  o f t e n  
showed f e e d i n g  ma r k s ,  w h i l e  on s e v e r a l  o c c a s i o n s  i mp o r t e d  
f i r e  an t  ( So 1enops i s i nv i e t a ) w o r k e r s  wer e  o b s e r v e d  f e e d i n g  
on t he  c o l o r e d  m a r k e r s .
Two e x p e r i m e n t s  wer e  c a r r i e d  out  e a r l y  in t he  season  
o f  1976 ,  to d e t e r m i n e  i f  m a r k e r s ,  g l u e s ,  and pa pe r  s t r i p s  
a t t r a c t e d  c e r t a i n  i n s e c t s .
P r e f e r e n c e  o f  chewi ng i n s e c t  f o r  a ma r k e r  and 2 g l u e s
T e s t  1 . - - E 1 me r 1s G l u e - A l l ,  P l a n t g a r d  and t h e  y e l l o w  
ma r k e r  were  t e s t e d .  The e x p e r i m e n t  was a r r a n g e d  as a random­
i z e d  b l o c k  d e s i g n ,  c o n s i s t i n g  o f  6 t r e a t m e n t s ,  w i t h  5 ob s e r v a  
t i o n s  per  t r e a t m e n t ,  and was r e p l i c a t e d  2 t i m e s .  T r e a t m e n t s  
we r e :  ( l )  y e l l o w  m a r k e r ,  ( 2 )  y e l l o w  ma r k e r  + E l m e r ' s  g l u e
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a p p l i e d  t o  u n d e r s i d e  o f  l e a f ,  ( 3 )  y e l l o w  mar ker  + P l a n t g a r d
a p p l i e d  t o  u n d e r s i d e  o f  l e a f ,  ( k )  c he c k ,  ( 5 )  E l m e r ' s  g l ue
o n l y ,  and ( 6 )  P l a n t g a r d  o n l y .  Thr ee  days a f t e r  i n i t i a t i o n  
o f  t he  e x p e r i m e n t  t he  l e a v e s  were checked and t he r e s u l t s
r e c o r d e d .  F o l l o w i n g  t he  a n a l y s i s  o f  v a r i a n c e  t he Duncan
New M u l t i p l e  Range T e s t  was used t o  e v a l u a t e  t r e a t m e n t  d i f ­
f e r e n c e s .
P r e f e r e n c e  o f  chewi ng i n s e c t s  f o r  paper  and g l u e s
T e s t  2 . - - T h i s  e x p e r i m e n t  was a r r a n g e d  as a c ompl e t e  
r andomi z ed  d e s i g n  and c o n s i s t e d  o f  10 t r e a t m e n t s .  I t  was 
r e p l i c a t e d  5 t i m e s .  T r e a t m e n t s  we r e :  ( 1 )  pa pe r  t owel
s t r i p ,  ( 2 )  p a p e r  t owe l  s t r i p  + E l m e r ' s  g l u e ,  ( 3 )  p a p e r  towel  
s t r i p  + P l a n t g a r d ,  ( k )  pape r  card s t r i p ,  ( 5 )  pa pe r  car d  
s t r i p  + E l m e r ' s  g l u e ,  ( 6 )  pa pe r  car d  s t r i p  + P l a n t g a r d ,
( 7 )  wax p a p e r  s t r i p ,  ( 8 )  wax paper  s t r i p  + E l m e r ' s  g l u e ,
( 9 )  wax p a p e r  s t r i p  + P l a n t g a r d ,  and ( 1 0 )  egg a l bumen.  The 
p a p e r  s t r i p s  measur ed ca . 3 . 8cm x 1.3cm ( 1 . 5 " x 0 . 5 I!) and were
s t a p l e d  t o  t he  u n d e r s i d e s  o f  t he  l e a f ,  and g l u e s  were  spr ead  
on p a r t  o f  t h e  p a p e r  s t r i p .  Leaves were  o b s e r v e d  3 days  
l a t e r ,  and r e s u l t s  r e c o r d e d .  The Duncan New M u l t i p l e  Range 
T e s t  was a l s o  used he r e  t o  e v a l u a t e  t r e a t m e n t  d i f f e r e n c e s .
The d i r e c t  and i n d i r e c t  e f f e c t s  o f  some 
i n s e c t i c i d e s  on i n s e c t  and s p i d e r  
p o p u l a t i o n s  in a soybean e c osys t em
The e x i s t e n c e  o f  a r e l a t i o n s h i p  between d i f f e r e n t  
gr oups o f  i n s e c t s  can be s t u d i e d  by e x c l u d i n g  1 or  s e v e r a l  
s p e c i e s  f rom a h a b i t a t  and o b s e r v i n g  t h e  p o p u l a t i o n  d e v e l o p -  
ment  o f  t he  r e m a i n i n g  s p e c i e s .  T h i s  s o - c a l l e d  e x c l u s i o n  
t e c h n i q u e  can be a c c o m p l i s h e d  in s e v e r a l  ways ( DeBach,  1 9 ^ 6 ) ,  
(DeBach e t  a l . ,  1 9 5 1 ) ,  ( F l e s c h n e r  e t  a l . ,  1 9 5 5 ) .
The o b j e c t i v e  o f  t h i s  s t u d y  was t o  d e t e r m i n e  t he  
e f f e c t  o f  f o l i a g e  and gr ound p r e d a t o r s  on p o p u l a t i o n s  o f  
phyt ophagous  i n s e c t s ,  e s p e c i a l l y  Neza ra v i r i d u 1 a . For  t h i s  
pur pose  2 f i e l d  e x p e r i m e n t s  were  cond uc t ed  in 1976 and 1977  
r e s p e c t i v e l y  ( F i g u r e  6 ) ,  d u r i n g  whi ch  i n s e c t i c i d e s  wer e  used 
t o  e x c l u d e  p r e d a t o r s  in t he  f o l i a r  and ground s t r a t a .
F i e l d  s t u d i e s  in 1976
T e s t  3 . - - T h i s  e x p e r i m e n t  was c a r r i e d  out  i ri 1976 in 
f i e l d s  A and B. Soybean o f  t h e  F o r r e s t  v a r i e t y  was p l a n t e d  
in f i e l d  A on A p r i l  2 2 ,  w h i l e  the  Bragg v a r i e t y  was p l a n t e d  
in f i e l d  B on May 19.  The rows o f  beans were  p l a n t e d  9 1 . ^cm 
( 3 6 " )  a p a r t .
The t e s t  was l a i d  out  as a r a ndomi z e d  b l o c k  de s i g n  
and r e p l i c a t e d  3 t i m e s .  I t  c o n s i s t e d  o f  t h e  f o l l o w i n g  3
F i e l d  A 
1976
F i e l d  B 
1976
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gure  6.  Ar r a n g e me n t s  o f  p l o t s  in 1976 ( e x p e r i m e n t  3) and 
19 77 ( expe  r i men t  b)
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t  r e a t m e n t s :
( l )  u n t r e a t e d  c h e c k ,  ( 2 )  h e p t a c h l o r  a p p l i e d  t o  ground  
s u r f a c e  a t  6 . 8  kg A I / H A  (6 l bs  A I / A C ) ,  and (3 )  h e p t a c h l o r  a t
6 . 8  kg A I / H A  + me t h y l  p a r a t h i o n  a p p l i e d  2 t i me s  a t  0 . 5 8  kg 
A I / H A  ( 0 . 5  l bs  A I / A C )  per  a p p l i c a t i  on.  Two r e p l i c a t i o n s  were  
l o c a t e d  in f i e l d  A and 1 r e p l i c a t i o n  in f i e l d  B. Each p l o t  
measured ca .  0 . 4 0  HA ( l  AC) (70 rows x 6 2 . 4  m ( 2 0 8 1) ) .
The h e p t a c h l o r  10 p e r c e n t  g r a n u l e s  were  a p p l i e d  2 
t i me s  in r e p l i c a t i o n s  1 and 2 a t  a r a t e  o f  3 . 4  kg A I / H A  
( 3 . 0  l bs  A I / A C ) ,  w h i l e  in r e p l i c a t i o n  3 ,  t he  c h e mi c a l  was 
a p p l i e d  1 t i m e .
A p p l i c a t i o n s  were c a r r i e d  ou t  by s p r i n k l i n g  t h e  c h e mi ­
ca l  bet ween rows w i t h  a t e n n i s  b a l l  can (19cm x 7cm d i a m e t e r  
( 7 . 5 " x 2  3 / 4 " ) ) ,  t h e  bot t om o f  whi ch had been p a r t l y  p u n c t u r e d  
w i t h  s e v e r a l  h o l e s  made by a 12. 5cm n a i l .  A 1 m ( 3 - 0 )  l ong  
s l a t  was a t t a c h e d  t o  t h e  can so t h a t  t h e  c he mi c a l  c o u l d  be 
d i s t r i b u t e d  c l o s e  t o  t h e  gr ound w h i l e  w a l k i n g  u p r i g h t .  To 
e n s u r e  an even d i s t r i b u t i o n ,  t h e  amount  o f  c h e mi c a l  needed to  
c o v e r  1 row was packed in a p l a s t i c  bag and a p p l i e d  1 row a t  
a t i m e .  The can was c a l i b r a t e d  to d i s t r i b u t e  t he  amount  o f  
c h e mi c a l  per  row a t  a normal  w a l k i n g  pace .
Me t h y l  p a r a t h i o n  was a p p l i e d  by p l a n e  in 1 8 . 9  l i t e r s  
o f  w a t e r  /HA (2 ga l  / A C ) .  Due t o  heavy r a i n ,  whi ch o c c u r r e d  
15 m i n u t e s  a f t e r  t h e  1st  a p p l i c a t i o n  had been a p p l i e d ,  a
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t o t a l  o f  3 a p p l i c a t i o n s  were  made on r e p l i c a t i o n s  1 and 2 .
T h r o u g h o u t  t he  season f i e l d s  were  sampl ed a t  w e e k l y  
i n t e r v a l s  by s w e e p - n e t ,  w i t h  whi ch 400 sweeps (8 sampl es)  were  
t a k e n  in each p l o t  a t  each s a mp l i n g  d a t e .  P i t f a l l  t r a p s  were  
used t o  sampl e t he  gr ound i n h a b i t i n g  i n s e c t s .  In each p l o t  
8 t r a p s  wer e  p l a c e d  w i t h  2 t r a p s  21 m ( 7 0 1) a p a r t  in a row,  
and 14 rows bet ween each t r a p  row.  T r a ps  were  exami ned a t  
c a . 15~day i n t e r v a l s .  Dat a  c o l l e c t e d  were e v a l u a t e d  us i ng  
an a n a l y s i s  o f  v a r i a n c e  f o l l o w e d  by o r t h o g o n a l  c o mp a r i s o n s .  
T r e a t m e n t  and s a m p l i n g  d a t e s  a r e  summar i zed in T a b l e  2 .
To measur e  t he  e f f e c t  o f  a r educed p r e d a t o r  f auna  on 
p o p u l a t i o n s  o f  Neza ra v i r i du 1 a , 3 r d ,  4 t h ,  and 5 t h  nymphal  
i n s t a r s ,  marked w i t h  F i r e - O r a n g e  Day g l o  dye were  i n t r o ­
duced in 2 b a t c h e s  o f  30 spec i mens  in each p l o t  o f  r e p l i ­
c a t i o n s  1 and 2 ,  and in 2 c o l l a p s i b l e  f i e l d  cages ,  A 
l a b o r a t o r y  e x p e r i m e n t  showed t h a t  t h i s  dye was not  t o x i c  
t o  t h e s e  i n s e c t s .  R e l e a s e s  were  made a t  t he  MS,  R2 , R5 , 
and R6 d e v e l o p me n t  s t a g e s  o f  t he  c r o p .  T h i r d  and 4 t h  
nymphal  i n s t a r s  were  r esa mpl e d  a f t e r  3 d a y s ,  and 5 t h  i n s t a r  
nymphs a f t e r  4 d a y s .  Re sa mpl i ng  c o n s i s t e d  o f  s h a k i n g  27 
m e t e r - r o w  ( 9 0 ' )  o f  p l a n t s  a r ound t he  r e l e a s e  p o i n t  o v e r  a 
91cm x 91cm ( 3 1 x 3 ' )  gr ound c l o t h .
T a b l e  2 .  C h e m i c a l  t r e a t m e n t s  and s a m p l i n g  d a t e s  i n e x p e r i m e n t  3.  K r o t z  S p r i n g s ,
Lou i s i a n a , 1976
Dev e 1opmen t a 1 Samp l i n g Methods I n s e c t i c i d e t r e a t m e n t s  kg AI / HA —
s t a g e s  o f m e t h y 1
soybean , , Sweepi ne t P i t f a l  1 p a r a t h  ion 0 . 5 8 h e p t a c h 1 or  6 . 8-----  j j
A B A B A B A B
V4 3/^25 6 / 21
V 6 6 / 3 6 / 3 0 6 / 6 6 / 1  1
\/8 6 / 1 8 7 / 1 5 6 / 1 9 7 / 1 6
R1 6 / 2 4 7 / 2 3 6 / 2 2 6 / 2 5
R2 7 / 2 7 / 3 0 7 / 31 7/31
R3 7 / 1 4 8 / 6 7 / 8 7 / 1 4
R4 7 / 2 2 8 / 2 2 8 / 1 2
R5 7 / 3 0 8 / 31 7 / 2 9 8 / 2 7 7 / 31 8 / 2 7  •
R5 8 / 6 9/ 1  1
R6 8 / 1 3 9 / 1 7 8 / 1 2 9 / 1 4
R7 8 / 2 2 9 / 2 4
R7 8/ 31 10/1 8 / 2 7 9 / 3 0
R8 9 / 1 0 1 0 / 8
R8 9 / 1 4
—^ F i e l d  A c o n t a i n e d  r e p l i c a t i o n s  1 and 2. F i e l d  B con t a  i ned r e p l i c a t i o n  3.
2 /— H e p t a c h l o r  a p p l i e d  t o  p l o t s  2 and 3.  Met hy l  p a r a t h i o n  a p p l i e d  t o  p l o t  3 \j0
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F i e l d  s t u d i e s  in 1977
T e s t  4 . - - P u r  i ng t h e  1 977 c r op  season t h i s  f o l l o w - u p  
e x p e r i m e n t  was c o n d u c t e d  in f i e l d  B. Soybean o f  t he  F o r r e s t  
v a r i e t y  was p l a n t e d  on A p r i l  30 on a 9 1 . 4cm ( 3 6 " )  row s p a c ­
i ng .  The t e s t  c o n s i s t e d  o f  3 t r e a t m e n t s ,  r e p l i c a t e d  2 t i m e s ,  
and a r r a n g e d  as a r a ndomi zed b l o c k  d e s i g n .  The t r e a t m e n t s  
a p p l i e d  were as f o l l o w s :
( l )  u n t r e a t e d  c h e c k ,  ( 2 )  4X m i r e x  b a i t —^  a p p l i e d  to
ground s u r f a c e  a t  6 . 8  kg/ HA (6 l b s / A C ) ,  and ( 3 )  4X m i r e x  b a i t
0a t  6 . 8  kg/HA + n a l e d  ( Di br om ) a p p l i e d  2 t i me s  a t  0 . 8 5  kg 
A I / H A  ( 0 . 7 5  l bs A I / A C ) .  P l o t  s i z e  was a g a i n  c a . 0 . 4 0  HA.
The m i r e x  b a i t  was a p p l i e d  in t h e  same manner  as t he  
h e p t a c h l o r  in e x p e r i m e n t  3 ,  but  due t o  l e s s e r  b u l k  o f  t he  
c he mi c a l  a r a c k e t  b a l l  can was used.  Di brom was s p r a y e d  by 
p l a n e .  Due t o  i t s  h i gh  v o l a t i l i t y ,  a p p l i c a t i o n s  were  made 
in t h e  e a r l y  mor n i ng  h o u r s ,  when t h e r e  was no w i n d .
P l o t s  wer e  sampl ed a t  w e e k l y  i n t e r v a l s  by s w e e p - n e t .  
Four  hundred sweeps (8 sampl es )  were  t a k e n  in each p l o t  a t  
each sampl i ng  d a t e  in t h e  e a r l y  p a r t  o f  t h e  s e a s o n .  T h i s  
number was p r o g r e s s i v e l y  r educed t o  300 sweeps (6 sampl es )  and 
200 sweeps (4 sampl e s )  as t h e  season p r o g r e s s e d  and use o f  
i n s e c t i c i d e s  i n c r e a s e d .
A s e v e r e  d r o u g h t  oc c u r e d  in May whi ch  a f f e c t e d  p l a n t
—^ 0. 3% t e c h n i c a l  m a t e r i a l  d i s s o l v e d  in soybean o i l  
and i mp r e g n a t e d  on cor nc ob  g r a n u l e s .
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gr owt h  c o n s i d e r a b l y .  I n f e s t a t i o n s  o f  t h e  bean l e a f  b e e t l e  
Cerot oma t r l f u r c a t a  ( F o r s t e r )  and t he  v e l v e t  bean c a t e r p i l l a r ,  
An t  i ca r s i a gemma t a  1 i s H’u b n e r ,  were  he a v y ,  t hus  i t  was n e c e s ­
s a r y  t o  t r e a t  f i e l d  B s e v e r a l  t i me s  w i t h  i n s e c t i c i d e s  t o  c u r ­
t a i l  heavy  i n s e c t  damage.  On J u l y  15» Dibrom a t  0 . 8 5  kg A I / H A  
( 0 . 7 5  l bs  A I / A C )  was a p p l i e d  t o  t he  whol e  t e s t  a r e a  a g a i n s t  
C_. t  r ? f  u r c a t a , w h i l e  on J u l y  18,  met hy l  p a r a t h i o n  a t  0 . 2 9  kg 
A I / H A  ( 0 . 2 5  lbs A I / A C )  was spr a ye d  on t he  r e m a i n d e r  o f  f i e l d  
B, i n c l u d i n g  r e p l i c a t i o n  2 ,  whi ch s t i l l  c o n t a i n e d  c o n s i d e r a b l e  
p o p u l a t i o n s  o f  t h e  bean l e a f  b e e t l e .  On August  9> Di brom was 
s p r a y e d  a t  1 . 2  kg A I / H A  ( l  l b A I / A C )  in r e p l i c a t i o n  1,  a g a i n s t  
A.  gemma t a 1 i s , w h i l e  t he  r e m a i n d e r  o f  t h e  a r e a  was s pr a y e d  
w i t h  Se v i n  a t  0 . 5 8  kg A I / H A  ( 0 . 5 0  l bs  A I / A C )  (West  s i d e ) ,  i n ­
c l u d i n g  r e p l i c a t i o n  2 ,  and met hy l  p a r a t h i o n  a t  0 . 2 9  kg A I / H A  
( 0 . 2 5  l bs  A I / A C )  ( E a s t  s i d e ) .  Sampl i ng  and t r e a t m e n t  da t e s  
f o r  t h i s  t e s t  a r e  shown in T a b l e  3.  Data r e c o r d e d  were e v a l u ­
a t e d  u s i n g  an a n a l y s i s  o f  v a r i a n c e  and o r t h o g o n a l  c o mp a r i s o n s .
P r e d a t o r s  o f  Neza ra v i r  i d u 1 a
The pur pose  o f  t h i s  s t udy  was t o  o b s e r v e  f e e d i n g  
a c t i v i t y  by p r e d a t o r s  on t h e  d i f f e r e n t  l i f e  s t a g e s  o f  N_. 
v i r i d u 1 a .
To r e a l i z e  t h i s  o b j e c t i v e  s e v e r a l  m e t h o d o l o g i c a l  
a p p r o a c h e s  were  s e l e c t e d ,  whi ch a r e  d i s c u s s e d  as f o l l o w s :
T a b l e  3* C h e mi c a l  t r e a t m e n t s  and s a m p l i n g  d a t e s  i n e x p e r i m e n t  4.  K r o t z  S p r i n g s ,
Lou i s i a n a , 1977
De v e 1o p - Samp1?ng Methods ______________
men t a  1
St age  Sweep Dibrom 0 . 8 5
I n s e c t i c i d e  t r e a t m e n t s  kg A I / H A
me t hy  1 
p a r a t h i o n  0 . 2 9 Sevi n 0 . 5 8  mi r e x  6 . 8
Soybeans Net  P i t  fa 11 Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2
R1 6 / 9
R2 6 / 1 7
R2 6 / 2 3 6 / 2 4 6 / 2 1  6 / 2 1
R3 6 / 3 0
R4 7 / 7 7 / 9 2 /  2 /  
7 / 1 5 -  7 / 1 5 “R4 7 / 1 3
R5 7 / 21 7 / 2 2
R5 7/ 31
R6 8 / 4 8 / 9 8 / 9
R6 8 / 1 2
R6 8 / 1 9
R7 8 / 2 6 8 / 2 6
R7 9 / 3
—7 0n 6 / 7  mi r ex a p p l i e d  t o  p l o t s  2.
6 / 7
6 / 1 4
3 /7/ 10-
6 / 7  
6 /1 4—
7 / 1  8—7
8 / 9 —7
—^ T o t a l  r e p l i c a t i o n  was s p r a y e d .
3 /— M i r e x  a p p l i e d  by p l a n e  ov er  t he  e n t i r e  K r o t z  Spr i n gs  a r e a  i n c l u d i n g  t he  e x p e r i  
men t  f i e l d s .
O b s e r v a t i o n s  In t he  l a b o r a t o r y
T e s t  5 . - - T h e  pur pose  o f  t h i s  s t u d y  was t o  f i n d  whi ch  
s p e c i e s  o f  i n s e c t s  and s p i d e r s ,  p r e s e n t  in a soybean f i e l d ,  
cou l d  be e x p e c t e d  t o  f e e d  on t h e  d i f f e r e n t  1 i f e  s t a g e s  o f  
Neza ra v i r i d u 1 a ■
Dur i ng  t h e  g r o wi n g  seasons o f  1975 ,  1976 ,  and 1977 ,  
i n s e c t s  and s p i d e r s  c o l l e c t e d  in soybean f i e l d s  were  b r o u g h t  
back t o  t he  l a b o r a t o r y  and caged w i t h  eggs or  nymphal  i n s t a r s  
o f  JNL v ? r i d u 1 a , Cages used r anged f rom p e t r i  d i s h e s  w i t h  
8. 8cm ( 3 . 5 " )  and 14cm ( 5 . 5 " )  d i a m e t e r ,  t o  0 . ^ 7  I (1 p t )  and
3 . 8  I (1 g a l . )  p a p e r  i c e - c r e a m  c a r t o n s ,  d e p e n d i n g  on s i z e  o f  
i n s e c t s  and s p i d e r s  s t u d i e d .  S t i n k  bug nymphs were  g i v e n  
soybean o r  snap bean pods f o r  f o o d .  D a i l y  o b s e r v a t i o n s  were  
made,  and p r e d a t i o n  r e c o r d e d .
D i r e c t  o b s e r v a t i o n s  in t he  f i e l d
T e s t  6 . - - A c t u a l  p r e d a t i o n  was o b s e r v e d  in t h e  f i e l d  in 
both e x p e r i m e n t s  3 and k ,  and d u r i n g  p r e l i m i n a r y  o b s e r v a t i o n s  
in 1975 .  F r e s h l y  l a i d  egg masses o f  N_. v i r i d u 1 a o b t a i n e d  f r om  
a c o l o n y  m a i n t a i n e d  in l a b o r a t o r i e s  o f  t he  Ent omol ogy  D e p a r t ­
ment  a t  L . S . U .  wer e  p l a c e d  in t he  p l o t s  o f  t h e  2 e x p e r i m e n t s  
d u r i n g  t h e  g r owi ng  seasons o f  1976 and 1977.
D i f f e r e n t  methods were used to a t t a c h  t h e  egg masses t o  
t he  u n d e r s i d e  o f  soybean l e a v e s  in 1975 and 1976 .  E l m e r ' s
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G l u e - A l l  was used in 1975 ,  w h i l e  P l a n t g a r d ,  egg a l b u me n ,  and 
pa pe r  s t r i p s ,  on wh i ch  eggs had been d e p o s i t e d  in t he  l a b o r a ­
t o r y ,  were  used in 1976 .  In an e x p e r i m e n t  c o n d u c t e d  In 1976  
( T e s t  2 ) ,  paper  s t r i p s  d i d  no t  a p p e a r  t o  a f f e c t  t he  b e h a v i o r  
o f  i n s e c t s ,  and b e i n g  t h e  e a s i e s t  way t o  a t t a c h  egg masses t o  
l e a v e s ,  t h i s  method was used e x c l u s i v e l y  in 1977.
When p l a c e d  in t h e  f i e l d ,  t he  egg mass was g i v e n  an 
i d e n t i f i c a t i o n  number ,  and t h i s  t o g e t h e r  w i t h  t h e  number  o f  
eggs i t  c o n t a i n e d  was r e c o r d e d .  Each egg mass,  f r om now on 
c a l l e d  an egg s t a t i o n ,  was v i s i t e d  d a i l y ,  and de v e l o p me n t s  
such as p r e d a t i o n ,  h a t c h i n g ,  m a t u r i n g ,  e t c . ,  were  n o t e d .  When 
an egg mess h a t c h e d ,  o b s e r v a t i o n s  c o n t i n u e d  on t he  r e s u l t i n g  
nymphs,  u n t i l  t h e y  had d i s a p p e a r e d .  When,  on a g i v e n  da y ,  no 
nymphs c ou l d  be f o u n d ,  4 . 5  m ( 1 5 ' )  row o f  p l a n t s  up and down 
t he  s t a t i o n ,  were  shaken o v e r  a gr ound c l o t h  and t h e  r e c o v e r e d  
nymphal  i n s t a r s  o f  t h e  l a s t  d e v e l o p m e n t a l  s t a g e  o b s e r v e d  were  
n o t e d .  The egg mass r e ma i ns  were t hen t a k e n  f r om t h e  p l a n t ,  
t r a n s p o r t e d  t o  t he  l a b o r a t o r y ,  and s t u d i e d  under  a b i n o c u l a r  
mi c r o s c o p e  a t  7 t o  30 m a g n i f i c a t i o n s .  Numbers o f  eggs h a t c h e d ,  
p a r a s i t i z e d ,  not  e me r g e d ,  e a t e n  by chewi ng p r e d a t o r s  and c on­
t e n t s  removed by p i e r c i n g - s  uck i ng r, p r e d a t o r s  were  r e c o r d e d .
, 32  xO b s e r v a t i o n s  by means o f  r a d i o p h o s p h o r u s  ( P)
T e s t  7 . ~~Lambremont  e t  a l .  ( 1 9 7 7 )  s u c c e s s f u l l y  l a b e l e d
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4 t h  and 5 t h  i n s t a r  nymphs,  and a d u l t s  o f  Nez a r a  v i  r i d u l a  by
32f e e d i n g  them w i t h  a 10% s u c r o s e  s o l u t i o n ,  whi ch c o n t a i n e d  P
£
a t  2 o r  3 u C i / m l  (1 uCi = a p p r o x i m a t e l y  2 . 2 2  x 10 dpm by
l i q u i d  s c i n t i l l a t i o n  r a d i o a s s a y  and c a . 6 0 % o f  t h i s  v a l u e  by
Cer enkov  a s s a y  in w a t e r ) .  Theyused 59 ml (2 oz )  p l a s t i c  s o u f f l e
c ups ,  c o v e r e d  w i t h  P a r a f i l m  ( Ame r i c an  Can C o . ,  Neenah,  Wl )  and
f i l l e d  w i t h  ca .  5 ml o f  t h e  r a d i o a c t i v e  s o l u t i o n .  The cups were
i n v e r t e d  o v e r  p e t r i  d i s h  h a l v e s ,  whi ch h e l d  2 o r  3 s pe c i me ns ,
and whi ch were  c o v e r e d  w i t h  14 x 18 mesh p l a s t i c  Saran s c r e e n .
T h i s  method p r o v e d  t o  be l e s s  s u i t a b l e  t o  l a b e l  2nd
and 3r d i n s t a r  nymphs,  and a c c o r d i n g l y  an a l t e r n a t i v e  method
was d e v e l o p e d .  T o ma t o e s ,  t h o r o u g h l y  washed,  and a t  room
t e m p e r a t u r e  ( c a .  25°C ( 7 7 ° F )  wer e  i n j e c t e d  w i t h  c a . 100 uCi  
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o f  PO^,  c a r r i e r - f r e e  , 5 1 - 6 5  Ci / mg phosphor us  ( Amersham/
S e a r l e ,  A r l i n g t o n  H e i g h t s ,  I L ) ,  in ca .  4 ul  o f  w a t e r ,  and 
f i t t e d  i n t o  a p l a s t i c  p e t r i  d i s h  (6 cm (2 1 / 2 " )  d i a m e t e r ) ,  
whi ch was c o v e r e d  w i t h  c o t t o n  p a p e r .  T h i s  a ssembl y  was p l a c e d  
in a 1 . 9  I ( 0 . 5  g a l . )  p a p e r  c a r t o n ,  i n t o  whi ch t h e  d e s i r e d  
number o f  nymphs wer e  i n t r o d u c e d .  On t he  a v e r a g e  a 3 “ day  
f e e d i n g  p e r i o d  was r e q u i r e d  f o r  2nd and 3rd nymphal  i n s t a r s ,  t o  
o b t a i n  a s a t i s f a c t o r y  r a d i o a c t i v e  l e v e l .  Ca.  100 t o  200  
r a d i o a c t i v e  2nd o r  3rd nymphal  i n s t a r s  were r e l e a s e d  a t  one 
t i me  in a soybean f i e l d .  A f t e r  3 days ,  c a . 45 m ( 1 5 0 1) row 
o f  soybean p l a n t s  a r ound  t he  r e l e a s e  p o i n t ,  wer e  sampl ed by
gr ound c l o t h  and s w e e p - n e t ,  and in some cases  by p i t f a l l  
t r a p s .  Entomophagous i n s e c t s  and s p i d e r s  were  c o l l e c t e d ,  
p l a c e d  in p l a s t i c  bags,  wh i ch  c o n t a i n e d  some h e p t a c h l o r  10% 
g r a n u l e s ,  and b r o u g h t  back t o  t he  l a b o r a t o r y ,  where  t h e y  were  
as sa y e d  f o r  r a d i o a c t i v i t y  by t h e  Cer enkov  c o u n t i n g  t e c h n i q u e  
as d e s c r i b e d  by Lambremont  e t  a l .  ( 1 9 7 7 ) .
The r a d i o a s s a y  p r o c e d u r e  was r e p e a t e d  2 o r  3 t i m e s ,  and 
in some c a s e s ,  where  low a c t i v i t y  was r e c o r d e d ,  by us i n g  t he  
l i q u i d  s c i n t i l l a t i o n  met hod.  An o b s e r v a t i o n  was r e c o r d e d  p o s i ­
t i v e  when r a d i o a c t i v i t y  was a t  l e a s t  2 t i me s  t h e  backgr ound
r a d i a t i o n .  Wi t h  low a c t i v i t y  sampl es a h a l f - l i f e  c u r v e  was
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d e t e r m i n e d  to c o n f i r m  t h a t  t h e  P was p r e s e n t .  A l l  r a d i o a s s a y s  
were made on a Beckman LS- 2 3 0  l i q u i d  s c i n t i l l a t i o n  s p e c t r o ­
m e t e r ,  u s i n g  t h e  f u l l - w i d t h  ^ P  i s o s e t .
P o p u l a t i o n  dynami cs  o f  Neza ra v ?r ? du 1 a 
in a soybean e c os ys t em
The p o p u l a t i o n  dynami cs  o f  a p a r t i c u l a r  s p e c i e s  in an 
e cos y s t em is i n f l u e n c e d  by t h e  m a j o r  e n v i r o n m e n t a l  f a c t o r s - -  
f o o d ,  w e a t h e r ,  s h e l t e r ,  and f a u n a ,  i n c l u d i n g  p a t h o g e n s .
i t  i s  a g e n e r a l l y  a c c e p t e d  f a c t  t h a t  p r e d a t o r s  a r e  an
i m p o r t a n t  r e g u l a t o r y  f a c t o r  o f  t he  p o p u l a t i o n  o f  some s p e c i e s .
In an a g r o e c o s y s t e m  however  i t  may seem t h a t  t h e  r o l e  o f
p r e d a c e o u s  i n s e c t s  is o f  r e l a t i v e l y  l i t t l e  i m p o r t a n c e  because
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r a p i d  de v e l o p me n t  o f  p e s t  p o p u l a t i o n s  o f t e n  o c c u r s ,  w i t h  
p r e d a t o r s  s e e m i n g l y  h a v i n g  no e f f e c t  w h a t s o e v e r .  The v a l u a b l e  
r o l e  o f  p r e d a t i o n  can o f t e n  be d e m o n s t r a t e d  when p r e d a t o r  
p o p u l a t i o n s  a r e  r educed w i t h  i n s e c t i c i d e s ,  or  e x c l u d e d  f rom a 
h a b i t a t  by o t h e r  means.  In many i n s t a n c e s  a r a p i d  i n c r e a s e  o f  
a pe s t  p o p u l a t i o n  can be o b s e r v e d  a f t e r  i t  has been r e l e a s e d  
f rom t he  p r e s s u r e  o f  p r e d a t i o n  by a p p l i c a t i o n  o f  p e s t i c i d e s .
To l e a r n  more abou t  t h e  f a c t o r s  wh i ch  i n f l u e n c e  t he  
p o p u l a t i o n  dynami cs  o f  Neza ra v i r  ? d u 1 a in a soybean f i e l d ,  l i f e  
t a b l e s  were  d e v e l o p e d  f o r  t h i s  i n s e c t ,  in t r e a t e d  and u n t r e a t e d  
p l o t s ,  and in f i e l d  c a g e s ,  on 3 s u c c e s s i v e  d e v e l o p me n t  s t a g e s  
o f  soybean p l a n t s .
L i f e  t a b l e  s t u d i e s
T e s t  8 . - - T h i  s e x p e r i m e n t  was an e x t e n s i o n  o f  t e s t  6.  
P r e l i m i n a r y  o b s e r v a t i o n s  were  made in f i e l d  A d u r i n g  1975.
Egg masses p l a c e d  in t r e a t e d  and n o n t r e a t e d  f i e l d s  o f  
e x p e r i m e n t s  3 and 4 were o b s e r v e d  d a i l y  and t h e i r  de v e l op me nt  
was r e c o r d e d .  Nymphs t h a t  h a t c h e d  f rom eggs were  count ed  
and o b s e r v a t i o n s  c o n t i n u e d  u n t i l  t h e y  had d i s a p p e a r e d .  In 
e x p e r i m e n t  3 ,  whi ch was c a r r i e d  ou t  in 1976 ,  h e p t a c h l o r  10% 
g r a n u l e s  a t  6 . 8  kg A I / H A ,  was a p p l i e d  in t r e a t m e n t  2 ,  w h i l e  
t r e a t m e n t  3 c o n s i s t e d  o f  h e p t a c h l o r  a t  6 . 8  kg A I / H A  + me t h y l  
p a r a t h i o n  a t  0 . 5 8  kg A I / H A ,  a p p l i e d  2 t i m e s .  T r e a t m e n t  1
hi
was t he  check and d i d  no t  r e c e i v e  any i n s e c t i c i d a l  a p p l i c a ­
t i o n s .  The e x p e r i m e n t  was r e p l i c a t e d  3 t i me s  and egg masses  
were p l a c e d  in a l l  p l o t s  t h r o u g h o u t  t h e  season.  Because  
r e p l i c a t i o n  3 was p l a n t e d  w i t h  t he  v a r i e t y  Br a gg ,  whi ch l odges  
v e r y  e a s i l y ,  whi ch makes w a l k i n g  t h r o u g h  a f i e l d  e x t r e m e l y  
d i f f i c u l t ,  egg masses p l a c e d  in t h i s  r e p l i c a t i o n  were ob se r v e d  
u n t i l  2nd i n s t a r  nymphs had d e v e l o p e d  and then removed.  E x p e r i ­
ment  A, whi ch was c a r r i e d  out  in 1977 ,  c o n s i s t e d  o f  2 r e p l i c a ­
t i o n s .  T r e a t m e n t  1 was a g a i n  t he  check.  T r e a t m e n t  2 c o n s i s t e d  
o f  m i r e x  a p p l i e d  a t  6 . 8  k g / HA,  w h i l e  t r e a t m e n t  3 r e c e i v e d  
m i r e x  a t  6 . 8  kg/ HA and 2 a p p l i c a t i o n s  o f  Dibrom a t  0 . 8 5  kg 
A I / H A .  I n s e c t i c i d e s  were a p p l i e d  t o  t he  e n t i r e  e x p e r i m e n t a l  
a r e a  a t  t he  end o f  t he  RA d e v e l o p me n t  s t a g e  to curb heavy  
i n s e c t  damage.  Egg masses wer e  p l a c e d  in both r e p l i c a t i o n s  
t h r o u g h o u t  t he  season .  The pur pos e  o f  t he  che mi c a l  t r e a t m e n t s  
was t o  e l i m i n a t e  gr ound i n h a b i t i n g  p r e d a t o r s  in t r e a t m e n t  2 ,  
and both f o l i a g e  and ground f r e q u e n t i n g  p r e d a t o r s  in t r e a t m e n t
3.
In 1975 ,  t h i r t y - f i v e  egg masses wer e  p l a c e d  in un­
t r e a t e d  f i e l d s  d u r i n g  t he  R3 s t a g e  ( A p p e n d i x  T a b l e  1 1 ) .  Dur i ng  
t he  R5 s t a g e ,  30 egg masses wer e  p l a c e d  in t he  check p l o t s  
( Ap p e n d i x  T a b l e  1 2 ) ,  and 30 egg masses in t r e a t m e n t  2 ( Appe n­
d i x  Ta b l e  1 3 ) .  In t h e  e a r l y  season o f  1976 ,  105 egg masses  
were p l a c e d  on p l a n t s  in t he  VA s t a g e  in u n t r e a t e d  f i e l d s
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( A p p e n d i x  T a b l e  1 4 ) ,  w h i l e  d u r i n g  t he  V-R2 s t a g e s  a t o t a l  o f  
30 egg masses were p l a c e d  in check p l o t s  ( A p p e n d i x  T a b l e  1 5 ) ,
30 egg masses in t r e a t m e n t  2 ( A p p e n d i x  T a b l e  1 6 ) ,  and 20 egg
masses in t r e a t m e n t  3 ( A p p e n d i x  T a b l e  1 7 ) .  Du r i n g  t he  R3- R4 
s t a g e s ,  59 egg masses wer e  p l a c e d  in t he  checks ( A p p e n d i x  
Ta b l e  1 8 ) ,  and 34 egg masses in t r e a t m e n t  2 ( A p p e n d i x  T a b l e  1 9 ) ,  
w h i l e  in t he  R5-R6 s t a g e s ,  44 egg masses were  p l a c e d  in t r e a t ­
ment 1 ( A p p e n d i x  T a b l e  2 0 ) ,  8l  in t r e a t m e n t  2 ( A p p e n d i x  T a b l e  
2 1 ) ,  and 80 in t r e a t m e n t  3 ( A p p e n d i x  T a b l e  2 2 ) .
In 1977 ,  87 egg masses were p l a c e d  in check p l o t s  
d u r i n g  t he  V-R2 d e v e l o p me n t  s t a g e s  ( A p p e n d i x  T a b l e  2 3 ) ,  w h i l e
84 egg masses were p l a c e d  in t r e a t m e n t  2 ( A p p e n d i x  T a b l e  2 4 ) ,
In t h e  R3"R4 s t a g e s ,  35 egg masses wer e  i n s t a l l e d  in the  
checks ( A p p e n d i x  T a b l e  2 5 ) ,  and 33 in t r e a t m e n t  2 ( A p p e n d i x  
T a b l e  2 6 ) ,  w h i l e  d u r i n g  t he  R5-R6 s t a g e s  a t o t a l  o f  68 egg 
masses were p l a c e d  in t r e a t m e n t  3 ( A p p e n d i x  T a b l e  2 7 ) .
Al ong w i t h  t h e s e  o b s e r v a t i o n s ,  and in t he  same s t udy  
a r e a ,  cage s t u d i e s  were c ond uc t e d  whi ch  had t he  same purpose  
as t r e a t m e n t  3 ,  namel y  t o  s t u d y  t he  d e v e l o p me n t  o f  a p o p u l a t i o n  
o f  Ne z a r a  v i r  i d u 1 a under  opt i mum c o n d i t i o n s .
The cage s t u d i e s  were  c onduc t ed  d u r i n g  3 s t a g e s  o f  
de v e l op me nt  o f  soybean p l a n t s ;  ( l )  t he  V -  R2 s t a g e ,  ( 2 )  t he  
R3 - R4 s t a g e s ,  and ( 3 ) t he  R5 -  R6 s t a g e s .  A c o l l a p s i b l e
6 8 . 8  cm x 91 cm x 91 cm p l a s t i c  s c r e e n  cage was e r e c t e d  o v e r
s e v e r a l  soybean p l a n t s .  An egg mass,  o f  whi ch eggs had been 
c ount ed  and whi ch were about  t o  h a t c h ,  was a t t a c h e d  t o  the  
u n d e r s i d e  o f  a l e a f  o f  one o f  t he  p l a n t s  in t he  c a ge .  Each 
day p r o g r e s s  o f  d e v e l o p me n t  was checked and r e s u l t i n g  nymphal  
i n s t a r s  were r e c o r d e d  u n t i l  t he  a d u l t  s t a g e  had been r e a c h e d .
In 1976 the i n s i d e  o f  t he  cages was s pr a y e d  in s e v e r a l  
i n s t a n c e s  w i t h  me t hy l  p a r a t h i o n  so as t o  k i l l  t he  e x i s t i n g  
f a u n a ,  w h i l e  10% h e p t a c h l o r  g r a n u l e s  were a p p l i e d  in a wi de  
barid a r ound t he  cage t o  keep f i r e  a n t s  away.  An egg mass was 
i n t r o d u c e d  i n t o  a cage ca.  13 days a f t e r  me t h y l  p a r a t h i o n  had 
been a p p l i e d .  Due t o  h i gh  m o r t a l i t y ,  whi ch was a t t r i b u t e d  t o  
r e s i d u a l  t o x i c i t y  o f  t he  i n s e c t i c i d e s  used,  no c h e m i c a l s  were  
used w i t h  t he  cage s t u d i e s  in 1977-
In 1976 a t o t a l  o f  57 egg masses wer e  o b s e r v e d  in t h e s e  
cages d u r i n g  t he  V -  R2 s t a g e s  ( A p p e n d i x  T a b l e  2 8 ) ,  w h i l e  
d u r i n g  t he  R6 s t a g e  3 egg masses,  each h e l d  in a 1 7 - 8  cm x 1A.6  
cm d i a m e t e r  ( 7"  x 5 3 M " )  cage were m o n i t o r e d  ( A p p e n d i x  
T a b l e  2 9 ) .  Du r i n g  t he  1977 season 5 egg masses wer e  p l a c e d  
in c o l l a p s i b l e  cages in t he  R2 dev e l op me nt  s t a g e  ( T a b l e  2 A ) ,  6 
egg masses on beans in t he  Rk  de v e l o p me n t  s t a g e  ( T a b l e  2 5 ) ,  and 
11 egg masses on p l a n t s  in t he R5 d e v e l o p me n t  s t a g e  ( T a b l e  2 6 ) .
To measure p r e d a t i o n  on eggs and the d i f f e r e n t  nymphal  
i n s t a r s ,  t he  p e r c e n t a g e  m o r t a l i t y  ( lOOq ) o b s e r v e d  in t he
.X
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check p l o t s  in 1975 and 1977 was compared w i t h  t he  lOOq X
f a c t o r s  found w i t h  cage s t u d i e s  by us i n g  c o n f i d e n c e  i n t e r v a l s .  
P e r c e n t a g e  m o r t a l i t i e s  between t r e a t m e n t s  in 1976 and 1977  
were compared by u s i n g  an a n a l y s i s  o f  v a r i a n c e  and o r t h o g o n a l  
compa r i sons.
RESULTS
M a t e r i a l s  used t o  s e c u r e  egg masses o f  Ne z a r a  
v I r  i d u l a  to l e a v e s  o f  soybean p l a n t s
P r e f e r e n c e  o f  chewi ng I n s e c t s  f o r  a ma r k e r  and 2 g l u e s
T e s t  I . - - D a t a  f o r  t h i s  e x p e r i m e n t  a r e  p r e s e n t e d  in 
T a b l e  A. The y e l l o w  p l a s t i c  ma r k e r  d i d  not  i n f l u e n c e  t he  
f e e d i n g  b e h a v i o r  o f  t h e  b i t i n g  i n s e c t s  in any way.  E l m e r ' s  
G l u e - A l l  p r oved t o  be s i g n i f i c a n t l y  a t t r a c t i v e  t o  chewi ng  
i n s e c t s ,  m a i n l y  S c h i s t o c e r c a  o b s c u r a , w h i l e  P l a n t g a r d  was 
even more so.
P r e f e r e n c e  o f  chewi ng i n s e c t s  f o r  p a p e r  and g l u e s
T e s t  2 . - - R e s u i t s  f r om T a b l e  5 s u b s t a n t i a t e d  t h e  f i n d ­
ings o f  t h i s  e x p e r i m e n t .  Paper  s t r i p s  a l o n e  and egg albumen  
d i d  not  c r e a t e  any f e e d i n g  r e s p o n s e ,  w h i l e  E l m e r ' s  G l u e - A l l  
on p a p e r  s t r i p s  i nduced some f e e d i n g  a c t i v i t y ,  whi ch was,  
h o we v e r ,  no t  s i g n i f i c a n t .
A s i g n i f i c a n t  f e e d i n g  r espons e  was i nduced by 
P l a n t g a r d  on p a p e r  t o we l  and wax paper  s t r i p s ,  whi ch c l e a r l y  
i n d i c a t e d  t h a t  some b i t i n g  i n s e c t s ,  m a i n l y  S^ . o b s c u r a , a r e  
a t t r a c t e d  t o  t h i s  g l u e .
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T a b l e  4 .  A t t r a c t i o n  o f  chewi ng i n s e c t s ,  m a i n l y  Sch ? s t o c e r c a  
o b s c u r a , t o  a m a r k e r  and t h e i r  p r e f e r e n c e  f o r  e a t i n g  2 g l u e s  
as a d h e s i v e s  t o  a t t a c h  egg masses o f  Ne z a r a  v ? r ? d u 1 a to 
f o l i a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
P e r c e n t a g e  o f
T r e a t m e n t s  l e a v e s  f ed  on
Check o c y
E l m e r ' s  g l u e h o b
P l a n t g a r d 8 0 a
Y e l l o w  p l a s t i c  ma r k e r o c
Y e l l o w  ma r k e r  + E l m e r ' s 4 o b
Y e l l o w  ma r k e r  + P l a n t g a r d 7 0 ab
— T r e a t m e n t  means f o l l o w e d  by t he  same l e t t e r  a r e  n o t  c on ­
s i d e r e d  s i g n i f i c a n t l y  d i f f e r e n t  a t  t he  5% l e v e l  a c c o r d i n g  t o  
Dunc a n ' s  M u l t i p l e  Range T e s t .
i d e n t i t y  o f  some i n s e c t s  and s p i d e r s
c o l l e c t e d  in soybean f i e l d s
Du r i n g  t h e  g r owi ng  seasons o f  1975 ,  1976 ,  and 1977 ,  
i n s e c t s  and s p i d e r s  c a p t u r e d  in soybean f i e l d s ,  l o c a t e d  in 
t he  s t u d y  a r e a ,  wer e  i d e n t i f i e d  t o  s p e c i e s  l e v e l .  I n s e c t s  
c a ught  by sweep n e t  a r e  l i s t e d  in T a b l e  6 ,  t hose  c o l l e c t e d  
w i t h  p i t f a l l  t r a p s  a r e  shown in T a b l e  7 ,  w h i l e  s p i d e r s  a r e
p r e s e n t e d  in T a b l e  8.  T a b l e  9 g i v e s  some numbers o f  I n s e c t s
c a ught  in p i t f a l l  t r a p s  d u r i n g  1976 and 1977.
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T a b l e  5 .  P r e f e r e n c e  o f  b i t i n g  i n s e c t s ,  m a i n l y  Sch ? s t o c e r c a  
ob s c u r a  f o r  e a t i n g  paper  and g l u e s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  
1976
T rea tmen t  s
Pe rcen t age  o f  
f e e d i n g  marks  
obse rved
Paper  t owel o ‘
Paper  t owel  + E l m e r ' s  g l ue , Aabcko
Paper  t owel  + P l a n t g a r d 6 0 ab
Paper  car d o c
Paper  car d  + E l m e r ' s  g l u e . . b e20
Paper  car d  + P l a n t g a r d 4 0 abc
Wax paper o c
Wax pa pe r  + E l m e r ' s  g l ue 0 C
Wax pa pe r  + P l a n t g a r d 8 0 a
Egg albumen o c
— T r e a t m e n t  means f o l l o w e d  by t he  same l e t t e r  a r e  no t  con­
s i d e r e d  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  5 % l e v e l  a c c o r d i n g  to  
Duncan' s  M u l t i p l e  Range T e s t .
5 A
T a b l e  6 .  L i s t  o f  i n s e c t s  i d e n t i f i e d  f r o m  s p e c i m e n s  c o l l e c t e d
f r o m  f o l i a g e  o f  s o y b e a n  p l a n t s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,
1976 ,  1977
T axon Common Name
ORTHOPTERA
Acr  i d i dae
S ch ? s t o c e  rca  ob s c u r a  ( F a b r . )
Sch i s t o c e  rca ame r i c a na ( D r u r y )
Me 1 a n o p 1 us sangu i n i pes
v u l t u r n u s  Gurney and Brooks  
Me 1a n o p 1 us f e mu r r ub r u m femu r rub rum 
( De Geer )
D i s s o s t e i  ra ca r o 1 i n a ( L . )
Pa r ox y a  hoos ? e r i ( B l a t c h l e y )
T e t t  i gon i i dae
Conocepha1 us f a s c i  a t u s  f a s c i  a t u s  
( De Geer )
Conoce pha1 us b r ev  i penn i s ( S c u d d e r )  
N e o c o n o c e p h a 1 us en s ? ge r ( H a r r i s )
0 r c h e 1 i mum n ? g r ? pes Scudder  
S c u d d e r i a  f u r c a t a  f u r c a t a
S h o r t - h o r n e d  g r a s s h o p p e r s  
Amer i can  g r a s s h o p p e r
R e d - l e g g e d  g r a s s h o p p e r  
C a r o l i n a  g r a s s h o p p e r
L o n g - h o r n e d  g r a s s h o p p e r s
B r u n n e r  
Amb1y c o r y p h a  o b 1 ong ? f o 1 i a
F o r k t a i l e d  bush k a t y d i d
(De Geer )
G r y 1 1 i d ae
P h y l l o s c y r t u s  p u 1c h e 11 us U h l e r  
Oecant hus  c e l e r i n i c t u s  Wa l k e r
C r i eke t  s
Man t  i dae
Stagmoman t  i s
DERMAPTERA
C a r o l i n a  ( J o h a n n s o n )
Man t i ds 
C a r o l i  na man t  i d
F o r f i c u l i d a e
Doru a c u l e a t u m a c u l e a t u m
( S c u d d e r )  
Doru 1 i nea re ( E s c h s c h o l t z )
Ear wi gs
T a b l e  6 ( C o n t i n u e d )
T axon Common Name
HEM IPTERA
Nab i dae
Reduv i o l us rose i p e n n I s  ( R e u t e r )
Damsel  bugs
Reduv i o 1 us ame r i c o f e  r u s ( C a r a y o n )  
Hop 1 i s t o s c e 1 is so r d i d u s  ( Re u t e r ) 
H o p l i s t o s c e l  is d e c e p t  i vus ( H a r r i s )  
T rop i con ab i s caps i fo rm i s ( Ger mar )
Py r r hoco r i dae
La rg us s u c c i n c t u s  ( L.)
Red uv i i dae
S i n e a  di adema
Ar  i 1 us
_______  ( Fab r . )
c r i s t a t u s  ( L . )
Ze 1 us p i c t  ? pes Champion 
Z e 1 us b i 1obus ( Say )
Lygae i dae
Geoco r i s pun c t  i pe s ( Say)  
Ge o c o r i s  u 1 i g i n os u s ( Say)
Mi r i dae 
Lygus 1 i n e o 1 a r i s
( P a l i s o t  de B e a u v o i s )
A s s a s s i n  bugs 
Wheel  bug
Seed bugs
P l a n t  bugs 
T a r n i s h e d  p l a n t  bug
Phyma t i da e
Ph yma t a f as  c i a t a  g e o r g i e n s i s  Me 1 i n
Ambush bugs
Pen t a t om i dae
N e z a r a  v i r i d u l a_____________________ ( L . )
A c r o s t e  rn urn hi  1 a re ( Say)  
Eusch i s t us  se r vus ( Say)  
Eusch i s t us  t r i  s t i gmus  ( Say)  
Pod i s us macu1 i yen t  r i s ( Say)
S ou t he r n  gr een s t i n k  
G reen s t i n k  bug 
B rown s t i n k  bug 
Dusky s t i n k  bug 
Sp i ned s o l d i e r  bug
An t h o c o r  i dae
O r i u s  i n s i d i o s u s  ( Say)





Memb ra c i dae
S p i s s i s t i l u s f e s t i n u s  ( Say)  T h r e e - c o r n e r e d
a l f a l f a  hopper
COLEOPTERA
C o c c i n e 1 1 i dae  L a d y b i r d  b e e t l e s
Coleomeg i l i a  ma c u 1 a t a  ( De Geer )
H i ppodam i a con ve rgen s 
Gue'r i n -  Menev i 1 1 e 
Cyc l one da  s an g u i nea ( L . )
S cymn u s s p p -
E p i 1 a chn a va r i v e s t  i s M u l s a n t
Ch rysome 1 i dae
D i ab r o t  i ca b a 1 t e a  t a  LeConte  
D ? ab r o t  i ca un de c i  p u n c t a t a  
howa rd i B a r b e r  
Ce rotoma t r 1f u r c a t a  ( F o r s t e r )
Col asp i s b runnea ( F a b r . )
Ce rambyc i dae
Dect es  t exanus  t exanus LeConte
Ca rab i dae
Ca 1 1 i da de co ra ( F a b r . )
Le b i a ana l  is De j ean
DIPTERA
P 1a t y s t o m a t  i dae
R i v e l l i a  q u a d r i f a s c i a t a  ( M a c q u a r t )
LEPIDOPTERA
Noct u i dae
P 1a t h y p e n a  s ca b ra ( F a b r . )
P s e u d o p l u s i a  ? n c 1uden s Wa l k e r  
An t i ca rs i a gemma t a 1 i s Hubne r 
He 1 i o t  h ? s zea ( B o d d i e )
H e l i o t h i s  v i r e s c e n s  ( F a b r . )
Green c l ov er wor m  
Soybean l o o p e r  
V e l v e t e e n  c a t e r p i l l a r  
Corn earworm 
Tobacco budworm
Conv e r ge nt  l ady  b e e t l e
Mexi can bean b e e t l e
L e a f  bee t i e s
Banded cucumber  b e e t l e
S p o t t e d  cucumber  b e e t l e  
Bean l e a f  b e e t l e  
G rape c o 1 as p i s
L o ng- ho r n e d  b e e t l e s  
Ground b e e t l e s
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T a b l e  6 ( C o n t i n u e d )
Taxon Common Name
HYMENOPTHERA
Form i c i dae
So l enops  i s ?n v i  e t a  Buren
S c e 1 i on f dae
T r i s so 1cus b a s a l  i s ( W o l l a s t o n )
Ap i dae
A p i s  me 1 1 i f e  r a L.  Honey bee
NEUROPTERA
Ch r y s o p i  dae
Chr ysopa l a r v a e
An t  s
Red i mp o r t e d  f i r e  a n t
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T a b l e  1. L i s t  o f  i n s e c t s  i d e n t i f i e d  f r o m  s p e c i m e n s  c o l ­
l e c t e d  w i t h  p i t f a l l  t r a p s  i n  s o y b e a n  f i e l d s .  K r o t z  S p r i n g s ,
L o u i s i a n a ,  1976 ,  1977
Taxon Common Name
ORTHOPTERA
G r y 1 1 i dae
G r y 11 us rubens Scudder  
M i o g r y l l u s  v e r t i c a l i s  ( S e r v i l l e )  
Nemob i us f a s c i  a t u s  ( De Geer )  
Nemob ? ous c a r o l i  n us c a r o l i  n us 
Scudder
G r y 11a c r  i d i dae
Ceuthoph i 1 us d i ve rgens Scudder
B1 a 11 i dae
Pa r c o b 1a t t a  z e b r a  Hebard
COLEOPTERA
An t h i c i dae 
An th i cus c e r v i n u s  L a f .
S t a p h y 1 i n i dae 
A 1eocha r i n ae
E 1a t e r i  dae  
D r a s t e r i u s s c u t e l l a t u s  S c h f . f .
Conode rus s p .
P a s s a 1 i dae
Pop i 1 i us d i s j  un c t us  ( I 1 1 i ge r )
Sea r abae  i dae 
Aphod i us sp,
C i c i n d e 1 i dae 
Me g a c e p h a 1 a 
Megac ep ha 1 a
( i 1 1 i g e r )
ca r o 1 i na L . 
v i rg i n ? ca L ,
Cr i c k e t s  
F i e l d  c r  i c k e t s
Ground cr  i eke t
W i n g l e s s  l o n g - h o r n e d  
g r a s s h o p p e r s
Cock r oaches
A n t l i k e  f l o w e r  b e e t l e s
Rove b e e t l e s
C1 i ck bee t i e s
Bess b e e t l e s
Sca r ab  b e e t l e s
T i g e r  b e e t l e s
Ca rab i dae
P t e r o s t  i chus c h a 1ci  t e s  Say 
Agon i urn punct  i form ? s Say 
Agon ? urn decorum Say
Asp i dog 1 ossa s u b a n g u l a t a  ( C h a u d o i r )  
Se ar  i t e s  s u b t e r r a n e u s  ( F . )
Sea r i t e s  s ubs t  r ? a t u s  Haldeman  
Ch 1 aen ? us 1 a t  i c o 11? s Say 
Ch1aen i us e r y t h r o p u s  Germar  
Oodes ama r o i  des Dej ean  
S t e n o l o p h u s  och r ope z us  ( Say)
Ca 1osoma a 1 t e  rnan s say ? De j e a n  
Ga 1e r ? t u 1 a s p p .
Ground b e e t l e s
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T a b l e  8.  L i s t  o f  s p i d e r s  i d e n t i f i e d  f r o m  s p e c i m e n s  c o l l e c t e d
i n  s o y b ea n  f i e l d s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976 ,  1977
Taxon Common name
ARANE1 DA
Arane i dae 
Acant he pe  i 
Aran ie 1 1 a




Par dosa s a x a t i l i s  ( H e n t z )  
Lycosa r a b i d a  Wa l c k e n a e r
Wol f  sp i der s
Thom i s i dae
Misumenops o b l o n g u s  K e y s e r l i n g  
M. c e l e r  ( H e n t z )
M i sumena s p .
Crab sp i de rs
Oxyop i dae 
P e u c e t i a  v 
Oxyopes sa
i r i dans  
11 i cus
( H e n t z )
Hen t z
Lynx sp i de rs
S a 11 i c i dae 
Ph i d i ppus auda x  ( H e n t z )
J ump i n g s p i d e r s
P i sau r i dae 
P i sau r i na sp.
Nur ser yweb s p i d e r s
The r i d i i dae 
The r i d i on a 1 b i d urn Banks
Combfooted s p i d e r s
C 1 ub i on i dae Twocl awed h u n t i n g  
s p i d e r s
T r a c h e l a s t r a n q u i l l u s  ( H e n t z )
Any phaen i dae 
Aysha sp.
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T a b l e  3 .  Numbers o f  some I n s e c t s  and s p i d e r s  caught  in p i t ­
f a l l  t r a p s  in soybean f i e l d s .  K r o t z  S p r i n g s ,  L o u i s i a n a
S p e c i e s  
P t e r o s t  i chus c h a 1c i t e  s
Agon i urn punct  ? f o r mi  s
As p i dog 1 ossa s u b a n g u l a t a
Ch1aen i u s 1 a t  i c o 1 1 is
Ca1osoma a 1t e  rnan s
Ga1e r i t u l a  s p p .
An th i cus ce rv i n us
S t a p h y 1 i n i dae
D r a s t e r i u s  s c u t e l 1a t us
Pop i 1 i us d i s j  un c t  us
Aphod i us s p .
G r y 11 us ruben s
G r y 11us nymphs
Nemob i us c a r o l  i n u s


































—^ T o t a l  numbers c o l l e c t e d  f rom 16 p i t f a l l  t r a p s  sampl ed 7 
t i m e s ,  and 8 t r a p s  sampled 5 t i m e s ,  a t  ca .  15~day i n t e r v a l s
2 /— T o t a l  numbers c o l l e c t e d  f rom 8 p i t f a l l  t r a p s  sampled 5 
t i me s  a t  ca.  1 2 - d a y  i n t e r v a l s .
The d i r e c t  and i n d i r e c t  e f f e c t s  o f  some 
I n s e c t i c i d e s  on i n s e c t  and s p i d e r  
p o p u l a t i o n s  in a soybean e c o s y s t e m
F i e l d  s t u d i e s  in 1976
T e s t  3 - - - T a b  1e 10 shows t h e  r e s u l t s  o f  t h e  i n s e c t i c i d e  
t r e a t m e n t s  on 2 k  i n s e c t  s p e c i e s  and t he  s p i d e r  compl ex  caught  
by sweep n e t ,  w h i l e  T a b l e  11 shows t h e  r e s u l t s  on some ground  
i n h a b i t i n g  a r t h r o p o d s .  S i g n i f i c a n t  d e c r e a s e s  due t o  h e p t a -  
c h l o r  t r e a t m e n t  were  r e c o r d e d  f o r  Ce rotoma t r  i f u r c a t a , An t  i -  
ca rs i a gemma t a 1 i s , Ne z a r a  v i r i d u 1 a , Leb i a a n a l  i s , Geocor  i s 
punc t  i p e s , S i nea d i adema, Sch i s t o c e  r ca  o b s c u r a , and t h e  s p i d e r  
c ompl ex .  H i g h l y  s i g n i f i c a n t  i n c r e a s e s  were  o b s e r v e d  f o r  Sp i s -  
s i s t i l u s  f e s t i n u s  ( F i g u r e  7 ) ,  and a d u l t s  and nymphs o f  Pod i s us 
macu1 i ven t  r 1s ( F i g u r e s  8 and 9 ) -  Me t h y l  p a r a t h i o n  a f f e c t e d  
o n l y  S^ . f e s t  i nus and P_. macu 1 i ven t  r i s , a d u l t s  and nymphs,  popu­
l a t i o n s  o f  whi ch were s i g n i f i c a n t l y  l o we r  t han t h o s e  in p l o t s  
t r e a t e d  w i t h  h e p t a c h l o r  a l o n e .  O t h e r  s p e c i e s  m o n i t o r e d  showed 
no s i g n i f i c a n t  r e s p o n s e s ,  a l t h o u g h  in s e v e r a l  cases an i n c r e a s e  
o r  d e c r e a s e  was o b s e r v e d  in p l o t s  t r e a t e d  w i t h  i n s e c t i c i d e s .  For  
e x a m p l e ,  p o p u l a t i o n s  o f  P l a t h y p e n a  s c a b r a  and Ps e u d o p 1 us i a 
i n c l u d e n s  were bot h h i g h e r  in p l o t s  t r e a t e d  w i t h  h e p t a c h l o r  
and in p l o t s  t r e a t e d  w i t h  h e p t a c h l o r  p l u s  met hy l  p a r a t h i o n ,  
whi ch was most  l i k e l y  a r esponse  t o  a d e c r e a s e  in t h e  p r e d a t o r
T a b l e  10.  E f f e c t  o f  i n s e c t i c i d e s  on some i n s e c t  and s p i d e r  p o p u l a t i o n s  in a soybean  
f i e l d .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1 9 7 6 1 /
____________ Mean number /  50 sweeps________
0 r t h o g o n a 1
T r e a t m e n t s  kg A?/HA compar 1 sons
I I I  I I I
h e p t a -  methy l  p a r a t h i o n  0 . 5 8  i vs .  I I  vs .
Spe c i e s Check ch 1 or  6 . 8 h e p t a c h l o r  6 . 8 I I ,  I I I 1 1 1
D i a b r o t i c a  b a l t e a t a 6 . 6 5 . 9 3 . 9 NS NS
D i ab r o t  i ca
undec i p u n c t a t a 0 . 6 0 . 7 0 . 6 NS NS
Cerotoma t r i f u r c a t a 1A.3 1 1. A 7 . 2 JU NS
S p i s s i s t i l u s  f e s t i n u s 16.  A 8 2 . 7 A A. 8
P l a t h y p e n a  scabr a 3. 1 6 . 2 5 . 8 NS NS
P s e u d o p l u s i a  i n c l u d e n s 1 . 2 2.  A 3 . 2 NS NS
A n t i c a r s i a  ge mma t a l i s 0 . 8 0 . 3 0 . 3 & NS
N e z a r a  v i r i d u l a 1 . 0 0 . 2 0.  1 o A NS
N. v i r i d u l a  nymphs 1 . 2 0 0
R i v e l l i a  q u a d r i f a s c i a t a 1 . 2 2 . 0 1 . 5 NS NS
So 1enops i s i nv i e t a 0 . 2 0.  1 0 . 1 NS NS
Ca1 1 i da deco ra 0 . 1 0 . 2 0.  1 NS NS
C o l e o m e g i l l a  ma c u l a t a 0 .  1 0 . 2 0.  1 NS NS
Hi ppodami a  conver gens 0 0.  1 0.  1
Leb i a ana 1 i s 0 . 9 0.  A 0 . 2 .t JL NS
T r o p i c o n a b i s  c a p s i f o r m i s 0 .  1 0.  1 0.  1 NS NS
—^ See Append i x  T a b l e  1
* *  = p <  o . O l *  = P <  0 . 0 5 NS = non s i g n i f i c a n t  P >  0 . 0 5 ONS3
T a b l e  10.  ( C o n t i n u e d )
Mean number /  50 sweeps
T r e a t m e n t s  kg AI / HA
Or t hogona l  
compa r i sons
h e p t a ­ met hy l  p a r a t h i o n  0 . 5 8 1 v s . 1 1 V
Spec i es Check c h l o r  6 . 8 h e p t a c h l o r  6 . 8 I I ,  1 1 I 111
R e d u v i o l u s  r o s e i p e n n i s 0 . 2 0 . 2 0 .  1 NS NS
G e o c o r i s  u l i g i n o s u s 0.  1 0 0
G e o c o r i s  p u n c t i p e s 0 . 3 0.  1 0.  1 / *  A NS
S i nea  d iadema 0.  1 0.  1 0
O r i u s  i n s i d i o s u s 1. 0 0 . 5 0 . 6 NS NS
Pod i s us  macu1 i v e n t r i s 0.  1 0 . 6 0 . 2 it it
P. macu1 i v e n t r i s  nymph 0.  1 0 . 8 0 . 3 it it it it
Conocepha l us  f a s c i a t u s 0.  1 0.  1 0 . 2 NS NS
Or che l i mum n i g r i p e s 0.  1 0 0
S c h i s t o c e r c a  obscur a 0.  1 0 0
S p i d e r s 0 . 3 0.  1 0.  1 it it NS
T a b l e  11.  E f f e c t  o f  i n s e c t i c i d e s  on some ground i n h a b i t i n g  i n s e c t s  and s p i d e r s  in a 
soybean f i e l d .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.1/
S p e c i e s  C h e c k
G r y 11 us ruben s 1 . 7
Nemob i us spp.  2 . 1
S t a p h y 1 i n ? dae 0 . 6
P t e r o s t i c h u s  ch a 1c i t e  s 1 . b 
Ga1e r i t u 1 a spp.  1.2
Ca 1osoma a 1t e  rn an s 0 . 8
Sp i de rs 1 . 3
Mean number /  1 p i t f a l l  t r a p  
T r e a t me n t s  kg A I / HA
I I
h e p t a ­















methyl  p a r a t h i o n  0 . 5 8  








0 r t h o g o n a 1 
compa r i son s
I vs.













W  See Appe nd i x  Ta b l e  2.




Log s c a l e  
No. / 5 0  sweeps300












F i g u r e  7.  P o p u l a t i o n  t r e p d  o f  S p i s s i s t ? l u s  f e  s t  i n u s in p l o t s  
t r e a t e d  w i t h  h e p t a c h  1 or;a. t  6.  8 kg A I / H A
—^ See A p p e n d i x  T a b l e  1.
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L o g . s c a l e  
N o . / 5 0  sweeps
o------------o t r e a t e d
u n t r e a t e d
F i g u r e  8.  P o p u l a t i o n  t r e n d  o f  nymphs o f  Pod i s u s macu1 i -  
ven t  r i s in p l o t s  t r e a t e d  w i t h  h e p t a c h l o r  a t  6 . 8  kg A l / H A
Log s c a l e  
N o . / 5 0  sweeps
o------------ o t r e a t e d
©------------ © un t rea t ed
.JO
/O  O ''
/
—<B  ,.^ •< ’1 --® -._____ _ „  ®r■■1 e a U  ~  f t ,  ■—      ■—© 0--
— j---------- 1----------j 1-------- 1-------- 1--------\— — r
6 7 8 9 10 11 12 13
' Sample numbers —
F i g u r e  9-  P o p u l a t i o n  t r e n d  o f  P_. ma cu 1 i ven t  r i s in p l o t s
t r e a t e d  w i t h  h e p t a c h l o r  a t  6 . 8  kg A l / HA
—^ See Ap p e n d i x  T a b l e  1.
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p o p u l a t i o n s .  The n o n ~ s i g n i f i c a n t  r e s u l t s  w i t h  So 1enops ? s 
i nv ? e t a  may be m i s l e a d i n g .  The number  c a ught  per  sweep n e t  
was low and sweep n e t  c a t c h e s  were made e a r l y  in t h e  s e as on .  
D i r e c t  o b s e r v a t i o n s  r e v e a l e d  a n t  a c t i v i t y  in t h e  check  p l o t s  
but  h a r d l y  any a c t i v i t y  in t he  t r e a t e d  p l o t s ,  whi ch g i v e s  r e a ­
son t o  b e l i e v e  t h a t  p o p u l a t i o n s  o f  t h e  red i mp o r t e d  f i r e  a n t  
were a 1 so s i g n i f i c a n 1 1y r educed in t r e a t e d  p l o t s .  The h i g h l y  
s i g n i f i c a n t  i n c r e a s e  o f  Sp i s s ? s t  i 1 us f e  s t  i n u s wa s most  1 i k e 1y 
due t o  r educed p o p u l a t i o n s  o f  ent omophagous i n s e c t s  and 
s p i d e r s ,  in both t h e  p l a n t  and t he  gr ound s t r a t a ,  in p l o t s  
t r e a t e d  w i t h  i n s e c t i c i d e s .
Of t h e  7 gr ound i n h a b i t i n g  s p e c i e s  m o n i t o r e d ,  G r y 11 us 
rub' ens, Nemob 1 us s p p . ,  and t h e  s p i d e r  compl ex  wer e  s i g n i f i ­
c a n t l y  r educed by h e p t a c h l o r ,  w h i l e  t h e  o t h e r  s p e c i e s  d i d  not  
show a s i g n i f i c a n t  r e s p o n s e .  The h i g h l y  s i g n i f i c a n t  p o p u l a ­
t i o n  i n c r e a s e s  o f  a d u l t s  and nymphs o f  Pod ? s us macu1 i v e n t  r i s 
in t r e a t e d  p l o t s  r a i s e s  t h e  q u e s t i o n  w h e t h e r  t h e y  may have been 
r e s p o n d i n g  to changes in p o p u l a t i o n s  o f  o t h e r  s p e c i e s .  T h i s  
s p e c i e s  a p p a r e n t l y  f o l l o w e d  t he  s i g n i f i c a n t l y  h i g h e r  p o p u l a ­
t i o n s  o f  f e s  t  i n u s , and t he  i n c r e a s e d  p o p u l a t i o n  o f  t h e  l e p i -
d o p t e r a  compl ex ,  wh i c h  a l t h o u g h  not  s i g n i f i c a n t  was s t i l l  some­
what  h i g h e r  in t h e  t r e a t e d  p l o t s  as compared t o  t he  check  p l o t s  
and t he  s u r r o u n d i n g  f i e l d ,  whi ch d i d  not  r e c e i v e  any c h e mi c a l  
t r e a t m e n t  t h r o u g h o u t  t h e  season .
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The r e l e a s e  and r e c a p t u r e  o f  marked nymphql  i n s t a r s  
in t r e a t e d  and u n t r e a t e d  f i e l d s  d i d  not  p r o v i d e  s i z a b l e  
r e s u l t s  ( T a b l e  1 2 ) .  R ec o v e r y  in cages was c o n s i s t e n t l y  h i g h e r  
t h a n  t h a t  in t he  f i e l d ;  h o we v e r ,  no c o n c l u s i o n s  c o u l d  be 
made f r om t h e  r e c o v e r i e s  made in t h e  d i f f e r e n t  t r e a t m e n t s ,  
e x c e p t  t h a t  h e p t a c h l o r  and met hy l  p a r a t h i o n  may have i n f l u ­
enced t h e s e  f i n d i n g s .
F i e l d  s t u d i e s  in 1977
T e s t  4 . - - T h e  r e s u l t s  o f  t h i s  e x p e r i m e n t  a r e  shown 
in T a b l e  13 and in T a b l e  14.  The e f f e c t s  o f  t h e  s p e c i f i c  
i n s e c t i c i d e  t r e a t m e n t s  a r e  somewhat  o b s c u r e d  by t h e  o v e r ­
a l l  i n s e c t i c i d e  a p p l i c a t i o n s  whi ch were  n e c e s s a r y  t o  c on­
t r o l  h i g h  p o p u l a t i o n s  o f  p e s t  s p e c i e s .  However ,  t he  
i m p o r t a n c e  o f  t h e  red i m p o r t e d  f i r e  a n t ,  w i t h  r e g a r d  to  
gr ound i n h a b i t i n g  i n s e c t s ,  was s t i l l  c l e a r l y  d e m o n s t r a t e d  
in p l o t s  wher e  S o l e n o p s i s  i n v i c t a  was v i r t u a l l y  e l i m i n a t e d  
by t r e a t m e n t  w i t h  m i r e x  b a i t ,  whi ch is h i g h l y  s e l e c t i v e  f o r  
c o n t r o l  o f  t h e  red i m p o r t e d  f i r e  a n t .  P o p u l a t i o n  i n c r e a s e s  
o f  Ant h ? cus ce rv i n u s , P t e r o s t i c h u s  c h a 1c ? t e s  ( F i g u r e  1 1 ) ,  
and t h e  ground s p i d e r  compl ex  ( F i g u r e  10) were h i g h l y  s i g ­
n i f i c a n t  in p l o t s  t r e a t e d  w i t h  m i r e x .  However ,  p o p u l a t i o n s  
G r y l l u s  r ubens wer e  s i g n i f i c a n t l y  r educed in p l o t s  t r e a t e d  
w i t h  m i r e x ,  w h i l e  o t h e r  s p e c i e s  m o n i t o r e d  d i d  not  show a 
s i g n i f i c a n t  r e s p o n s e .
T a b l e  12.  P e r c e n t a g e  r e c o v e r y  o f  nymphs— o f  Neza ra v i r i d u 1 a exposed f o r  s e v e r a l  
days in t r e a t e d  and u n t r e a t e d  soybean f i e l d s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
Soybean
St age 1 n s t  a r s Check
h e p t a -  
ch 1 o r 0.
T r e a t me n t s  kg Al / HA
h e p t a c h l o r  0 . 6 8  
68 methyl  p a r a t h i o n  2x 0,. 58  Ca9e
V5 3rd 1 . 6 5. 0 1 . 6 15 . 0
R2 3rd 13 . 3 25 . 0 8.  3 3 6 . 6
R5 3rd 18 . 9 0 17. 9
R6 3rd 42.  1 39- 6 4 1 . 6 5 3 . 0
R2 4th 8 . 4 25 . 9 13. 7 2 5 . 0
R5 4 th 2 2 . 8 28. 6 78.  6
R6 4 th 47.  1 45. 7 4 8 . 6 74.  2
R2 5t h 9 . 2 10. 0 5 . 9 3 1 . 6
R5 5t h 38.  3 2 1 . 7 16.  7 6 5 . 0
R6 5t h 22.  0 25 . 8 25 .  3 74.  2
— T h i r d  and 4 t h  nymphal  i n s t a r s  r esampl ed a f t e r  3 days.  
F i f t h  i n s t a r s  resampl ed a f t e r  4 days.
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Table 13. Ef fect  of  mirex on some insect and spider populat ions in a 
soybean f i e l d .  Krotz Springs,  Louisiana,  1977—^
Mean number/50 sweeps








mi rex 6 
Dibrom 0.
.8
85A1 1 vs 11, I I I  11 vs 111
Di abrot  i ca 
bal teata 0.2 0.3 0.4 NS NS
Diabrot ica
undeci punctata 0 . 3 0.5 0. 3 MS 57
Cerotoma 
t r i  furcata 41. 1 41.7 39.9 NS NS
Colaspis brunnea 0.5 0.4 0. 4 NS NS
Sp i ss ist  i 1 us 
f est  inus 19.9 12.1 14.2 VwC NS
Plathypena scabra 1.5 1.2 1.2 NS NS
Pseudoplusia 
includens 0. 3 0.2 0.2 NS NS
Anti  cars ia 
gemmata1i s 4.4 3.1 4.1 NS NS
Nezara vi ri  dula 0 . 3 0.3 0.2 NS NS
N. v i r i du l a  nymphs 0.3 0.2 0. 1 NS NS
—^ Dibrom appl ied at  0.85 kg Al/HA on 6/ 21,  to treatment I I 1 Appl ied at
0.85 kg Al /HA on 7/15 to ent i r e  test  and on 8/9 to repl i cat i on 1. Methyl  
parathion appl ied at  0.29 kg Al /HA to repl i cat i on 2 on 7/18.  Sevin 
appl ied at  0.58 kg Al /HA to r epl i cat i on 2 on 8/9.
2/— See Appendix Table 3.




__________Treatments kg/HA_____  Orthogonal comparisons
I I I  I I I
mi rex mi rex 6 .8  
Species Check 6 .8  Dibrom 0.85 A1 I vs I I , I I I  11vs I I I
R i ve11 i a
quadri fasciata 0.2 0.2 0.1 NS NS
Solenopsis invicta 0.1 0 0
Cal1ida decora 0. 1 0. 1 0
Cycloneda
sanguinea 0.1 0.1 0.1 NS NS
Coleomegi1 la 
maculata 0.1 0.1 0.1 NS NS
Hippodamia 
convergens 0 .2 0 .3 0.2 NS NS
Lebia anal is 3.5 3.4 2.5 NS *
Tropiconabis 
capsiformis 0 .2 0 .3 0.3 NS NS
Reduviolus 
roseipenn i s 0.1 0.2 0.1 NS NS
Geocor i s 
ul i g  inosus 0.2 0 0.2 /V
Geocoris punctipes 1.1 0 .8 1.0 NS NS
G. punctipes nymph 1.0 0 .8 1.5 NS * *
Sinea diadema 0 .2 0.2 0.1 NS NS
Orius insidiosus 1.0 1.4 1 . 1 NS NS
Pod isus
maculiventr is 0. 1 0.1 0.1 NS NS
Orchelimum and 
Conocephalus 
nymphs 0 0 0
Schistocerca 
obscura nymph 0.1 0.1 0.1 NS NS
Spiders 0 .7 0 .8 0 .6 NS NS
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T a b l e  14.  E f f e c t  o f  m i r e x  on some ground i n h a b i t i n g  i n s e c t s  
and s p i d e r s  in a soybean f i e l d .  K r o t z  S p r i n g s ,  L o u i s i a n a ,
19 7 7 1 /
Mean number /  1 p i t f a l l  trap
Treatments kg /HA-^ Orthogonal comparisons 
I I  I I I
mi rex mi rex 6. 8
Species Check 6 .8
Gryllus rubens 14.8 12.3
Nemob?us spp. 1.2 2 .3
Anthicus cervinus 0 .3  0.9
Pterosti chus
chalei tes 12.7 40.6
Ga le r i tu la  spp. 2 .4  3-5
Calosoma
a 1 tern an s 1.3 1-6
Spiders 5 .4  8.6
— See footnote Table 12.
2/
— See Appendix Table 4.
* *  = p < o.Ol  
*  = P<  0.05
NS = non s ig n i f ic a n t  P > 0.05
Dibrom 0.85A1 I vs I I , 111 I I  vs I I I
10.3 *  NS
1.6 NS NS
0.6  * *  NS
37.0 * *  NS
2 .8  NS NS
1.0 NS NS
7.9 * *  NS
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P r e d a t o r s  o f  Neza ra v i r i d u 1 a
Some o f  t he  p r e d a t o r s  o b s e r v e d  f e e d i n g  on t he  d i f f e r e n t  
l i f e  s t a g e s  o f  N_. v i r i d u 1 a a r e  shown in F i g u r e s  12 -  27-
O b s e r v a t i o n s  in t he  l a b o r a t o r y
T e s t  5 • - -A t o t a l  o f  28 i n s e c t  and 5 s p i d e r  s p e c i e s  
were o b s e r v e d  f e e d i n g  in t he  l a b o r a t o r y  and a r e  l i s t e d  
r e s p e c t i v e l y  in T a b l e s  15 and 16.  Numbers consumed by i n s e c t s  
ar e  l i s t e d  in Appe nd i x  T a b l e  5 ,  and t hose  by s p i d e r s  in Appen­
d i x  T a b l e  6.
0 r c h e 1 i m urn n i g r i pe s , Conoc e ph a 1 us spp.  , Me 1a n o p 1 us spp.  , 
and Pa roxa hoos i e r i , consumed eggs w i t h i n  2 k  h o u r s .  G r y 11 us 
ruben s and Nemob i us spp.  a l s o  devour ed eggs r e a d i l y .  In t h e  
s t i n k  bug r e a r i n g  c o l o n y  m a i n t a i n e d  in t he  Ent omol ogy  D e p a r t ­
ment  a t  L . S . U .  , a d u l t s  o f  N_. v i r i d u l a  were  f r e q u e n t l y  o b s e r v e d  
f e e d i n g  on t h e i r  own egg masses.  Second and 3rd nymphal  
i n s t a r s  wer e  r e a d i l y  a t t a c k e d  by a number o f  s p e c i e s .  (K 
n i g r i pe s and Conoce pha l us  spp.  dev our e d  t he  spec i mens g i v e n  t o  
them w i t h i n  2 k  h o u r s ,  w h i l e  Nemob i us spp.  a l s o  f e d  on t h e s e  
nymphal  i n s t a r s  q u i t e  r e a d i l y .  One ruben s a d u l t  to o k  two 
3rd nymphal  i n s t a r s ,  however  nymphs o f  G ry 1 1 us spp.  c o u l d  n o t  
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F i g u r e  10.  P o p u l a t i o n  t r e n d  o f  ground i n h a b i t i n g  s p i de  
in p l o t s  t r e a t e d  w i t h  m i r e x  b a i t  a t  6 . 8  kg/HA
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F i g u r e  11.  P o p u l a t i o n  t r e n d  o f  P t e r o s t  i chus c h a 1c ? t e s  
p l o t s  t r e a t e d  w i t h  m i r e x  b a i t  a t  6 . 8  kg/HA
F i g u r e  12.  Nymph o f  Sch i s t o c e  r ca  o b s c u r a  n e a r  e a t e n  egg mass 
o f  N e z a ra v i r i d u l a
F i g u r e  13* Conoc e pha l us  f a s c i  a t u s  f e e d i n g  on sgg mass o f  
N . v i r i d u l a
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F i g u r e  14.  So l enops  i s i nv i e t a  f e e d i n g  on egg mass o f  Neza ra 
v i r i d u 1 a
F i g u r e  15.  Nest  o f  £ .  i nv i e t a  in a soybean f i e l d
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F i g u r e  16.  C a n n i b a l i s m  by Neza ra v i r i d u 1 a
F i gu re 17. E u s c h i s t u s  se rvus f e e d i n g  on eggs o f  N_. v i r i du 1 a
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F i g u r e  18.  Geocor  i s p u n c t i p e s  f e e d i n g  on eggs o f  Neza ra 
v i r i d u 1 a
I
F i g u r e  19- Nymph o f  G_. p u n c t i p e s  f e e d i n g  on eggs o f  N_. |





F i g u r e  20 .  C a n n i b a l  ism o f  a 2nd nymphal  i n s t a r  o f  Ne z a r a  
v i r i d u 1 a
F i g u r e  2 1 .  Ch rysopa l a r v a  f e e d i n g  on 1st  nymphal  i n s t a r  o f  
N. v i r i d u l a
80
m
S & p p B
F i g u r e  2 2 .  Geocor  i s pun c t  i pes f e e d i n g  on 1st  nymphal  i n s t a r  
o f  N e z a r a  v i r i d u l a
F i g u r e  23 .  Nymph o f  Q.  purrct  i pes f e e d i n g  on 1st  nymphal  i n s t a r  
o f  N. v i r i d u l a
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F i g u r e  24 .  Geoco r i s pun c t  i pe s f e e d i n g  on 2nd nymphal  i n s t a r  
o f  N e z a r a  v i r i d u l a
:i¥$w}K
F i g u r e  2 5 .  C o c c i n e i l i d  l a r v a  f e e d i n g  on 2nd nymphal  i n s t a r  o f  
N. v i r i d u l a
F i g u r e  26 .  F i r s t  nymphal  i n s t a r  o f  Ne z a r a  v i r i d u l a  on 
soybean l e a f
F i g u r e  27 .  Second nymphal  i n s t a r :  o f  N_. v i r i du 1 a on sovbean
pod
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Table 15. Feeding a c t i v i t y  of  some insects on Nezara v i r i du l a  as 
observed in the laboratory,] /
Nymphal instars
Species Eggs 2nd 3rd 4th. 5th Adul
Melanoplus sp. + - - - - -
Paroxa hoosieri + - 0 - 0 0
Conocephalus fasciatus + + + + + +
Conocephalus brevipennis + 0 0 0 0 0
Orchelimum ni gr ipes + + + + + +
Phylloscyrtus pulchellus - + 0 0 0 0
Oecanthus c e le r in ic tus + + 0 0 0 0
Gryl lus rubens + + + - - 0
Nemobius sp. + 0 + 0 0 0
Stagmomantis Carolina nymph 0 + + + + +
Doru sp. 0 0 0 + 0 0
Reduviolus roseipennis - + + + - 0
Tropiconabis capsiformis - + + + - 0
Sinea diadema 0 + + + + 0
Ar i l us  c r is ta tu s 0 0 0 0 + 0
Zelus p ict ipes 0 0 + + + 0
Zelus bilobes 0 0 0 + 0 +
Geocoris punctipes + + + - - 0
G. punctipes nymph + + + - - 0
Podisus maculiventr is 0 0 + + 0 +
Phymata fasc ia ta - + 0 0 0 0
Coleomegilla maculata + - - - 0 0
Coccinell id  larvae + + - - 0 0
Lebia anal is 0 + 0 0 0 0
G a le r i tu la  spp. 0 + + + + 0
Calosoma alternans 0 0 0 + 0 0
Megacephala Carolina 0 0 + + + 0
Pterostichus chalc i tes 0 + + 0 0 0
— See Appendix Table 5-
+ = feeding observed -  = no feeding observed 0 = not t r ie d
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T a b l e  16.  Fe e d i n g  a c t i v i t y  o f  some s p i d e r s  on N e z a r a  v i r i d u 1 a 
as o b s e r v e d  in t he  1a b o r a t o r y j /
S p e c i e s  2nd
Acan t he pe  i ra s t e  1 1a t a  0
Lycosa rab i da 0
M i sumenops s p . +
Peuce t  i a v i r i dan s 0
Ph ? d i ppus audax 0
Nymphal  i n s t a r s
3r d 4 t h  5 th Ad u 1t
+ + 0 0
+ + 0 +
+ + + 0
+ + + +
+ + + 0
— See Appe nd i x  T a b l e  6 .  
+ = f e e d i n g  o b s e r v e d
-  = no f e e d i n g  o b s e r v e d  
0 = not  t r i e d
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The H e m p j t e r a  a l l  a p p e a r e d  t o  be i m p o r t a n t  
p r e d a t o r s  o f  Neza ra v I r  i d u 1 a . Reduv i o 1 us r ose  i penn i s ,
Tr op i conab i s caps i f or m i s , S i nea d i adema , and Geocor  i s s p p . , 
f ed  r e a d i l y  on t he  e a r l y  nymphal  i n s t a r s .  Of  t h e  C o l e o p t e r a  
o b s e r v e d ,  Pte  r o s t  ? chus c h a 1c ? t e  s and t h e  Ga1e r i t  u 1 a spp.  
e s p e c i a l l y  a p p e a r e d  t o  be i m p o r t a n t .  Le b ? a ana l  is f e d  on 2nd 
i n s t a r  nymphs.  C o c c i n e l l i d  l a r v a e  a l s o  f ed  on nymphs in 
t h i s  s t a ge  o f  d e v e l o p m e n t .  Conoc epha 1 us spp.  and 0 r c h e 1 i -  
mum n ? g r ? pe s r e a d i l y  a t t a c k e d  4 t h  and 5 t h  nymphal  i n s t a r s ,  
w h i l e  j*.  r ose i pen n i s , T .  caps 1 f o r mi  s , S_. d i a dema , and Ze 1 us 
spp.  were  o b s e r v e d  f e e d i n g  on 4 t h  i n s t a r  nymphs.  Ar  ?1 us 
c r  ? s t a t u s  t o o k  5 t h  nymphal  i n s t a r s ,  w h i l e  Ga1e r i t  u 1 a spp.  
and Ca 1osoma a 1t e  rn an s p r ey ed  on 4 t h  and 5 t h  i n s t a r  nymphs.
The 5 s p i d e r  s p e c i e s  o b s e r v e d  f e d  on both nymphs and a d u l t s  
o f  N_. v i r i du 1 a .
D i r e c t  o b s e r v a t i o n s  in t h e  f i e l d
T e s t  6 . - - T a b l e  17 g i v e s  a summary o f  t h e  t o t a l  number o f  
v i s u a l  o b s e r v a t i o n s  made in 1975 ,  1976 and 1977.  Out o f  a 
t o t a l  o f  6 , 2 2 2  s t a t i o n  v i s i t s ,  147 ( 2 . 3 % )  y i e l d e d  a d i r e c t  
o b s e r v a t i o n  o f  a p r e d a t o r  p r e y i n g  on eggs or  nymphs o f  N_. v ? r i -  
d u 1 a . On eggs a t o t a l  o f  4,  088 o b s e r v a t i o n s  wer e  made o f  whi ch  
114 were  p o s i t i v e  f o r  p r e d a t i o n  ( T a b l e  1 8 ) .  E l e v e n  i n s e c t  
s p e c i e s ,  b e l o n g i n g  t o  4 o r d e r s  and 8 f a m i l i e s  were  o b s e r v e d
T a b l e  17- T o t a l  number o f  v i s u a l  o b s e r v a t i o n s  on l i f e  s t a ge s  o f  Ne z a r a  v ? r ? d u 1 a 
in a soybean e c osys t em.  K r o t z  S p r i n g s ,  L o u i s i a n a
Number o f  o b s e r v a t i o n s   Observed p r e d a t i o n _____________
L i f e  s t a g e  1975 1976 1977 T o t a l  1975 1976 1977 T o t a l
Eggs 1241 1565 1282 4088 3 32 79 114
1st  i n s t a r s  153 669 5 81 14 0 3 2 10 4 16
2nd i n s t a r s  103 219 310 632 5 1 11 17
3rd i n s t a r s  7 17 46 70 0 0 0 0
4 t h  i n s t a r s  0 0 29 29 0 0 0 0
T o t a l  1504 2470 2248 6222 10 43 9^ 147
87
T a b l e  18.  P r e d a t o r  a c t i v i t y  o b s e r v e d  on eggs  o f  Neza ra  ^
v i r  i d u 1 a i n  a s o y b e a n  e c o s y s t e m .  K r o t z  S p r i n g s ,  L o u i s i a n a —
T o t a l
Number o f  
1975 1976
o b s e r v a t i o n s  
1977 T o t a l %
1 2 A 1 1565 1282 4088
S c h i s t o c e r c a  o b s c u r a 1 1
S. ob s c u r a  nymph 9 9 CD • 00
Or che l i mum n i g r i p e s  nymph 1 1
Conocepha l us  f a s c i a t u s 1 1 1 . 8
N . v i r i du 1 a 5 25 30
Ne z a r a  5 t h  i n s t a r 1 1 2
Ne z a r a  3r d i n s t a r 4 4
Ne z a r a  2nd i n s t a r 5 5 3 6 . 0
Eusch i s t us  s e r vus 1 4 5
E u s c h i s t u s  t r i s t i g m u s 2 2 6 . 2
Ge o c o r i s  p u n c t i p e s 1 8 9
G. p u n c t i p e s  nymph 1 8 9
G e o c o r i s  u l i g i n o s u s 1 1 1 6 . 6
Largus 2nd i n s t a r 1 1 0 . 9
S o l e n o p s i s  i n v i c t a 1 1 1 21 33 2 8 . 8
C o c c i n e l l i d  l a r v a 1 1 0 . 9
T o t a  1 3 32 79 1 14
— See Appe nd i x  T a b l e s  7 ,  8 ,  and 9.
8 8
f e e d i n g  on eggs o f  Ne z a r a  v i r ? d u 1 a , o f  whi ch Sch ? s t o c e r c a  
o b sc ur a  , So 1 enops i s ? nv ? e t a  , and N_. y i r i du 1 a a p p e a r e d  t o  be 
t he  l e a d i n g  egg p r e d a t o r s .  Ap p e n d i x  T a b l e s  7,  8 ,  and 9 show 
a t  what  d e v e l o p me n t  s t a g e  o f  soybeans t h e  o b s e r v a t i o n s  were  
made in 1975 , 1976 and 1977 ,  r e s p e c t i v e l y .  Wi t h  S^ . i n v i e t a  
a l l  33 p o s i t i v e  o b s e r v a t i o n s  were made d u r i n g  d e v e l o p me n t  
s t a g e s ,  V - R 2 ,  w h i l e  m a j o r  p r e d a t o r y  a c t i v i t y  f o r  S^ . ob s c u r a  
was o b s e r v e d  a t  t h e  R3 -  R** d e v e l o p me n t  s t a g e .  On s e v e r a l  
o c c a s i o n s  spec i mens  r e s t i n g  n e a r  t he  v i c i n i t y  o f  an e a t e n  
egg mass were c a ught  and d i s s e c t e d  and egg r emai ns  f ound  
in t he  g u t .  I m p o r t a n t  p r e d a t o r y  a c t i v i t y  was a l s o  n o t i c e d  
f o r  nymphs o f  N_. v ? r i d u 1 a and Eus ch ? s t u s  se rvus . A l s o  
Geocor i s spp,  wer e  f r e q u e n t l y  o b s e r v e d  f e e d i n g  on e ggs .
The r e l a t i v e  i m p o r t a n c e  o f  some egg p r e d a t o r s ,  based on 
number o f  t i m e s  o b s e r v e d  f e e d i n g ,  is shown in T a b l e  19.
Geoco r i s spp,  and C o c c i n e l l i d  l a r v a e  wer e  no t  i n c l u d e d  
because number  o f  eggs d e s t r o y e d  d u r i n g  1 o b s e r v a t i o n  was 
c o n s i d e r a b l y  l e s s  t ha n  t h a t  o f  t h e  o t h e r  i n s e c t s  o b s e r v e d .
P r e d a t i o n  was o b s e r v e d  16 t i me s  on 1st  i n s t a r  nymphs 
out  o f  a t o t a l  o f  14 0 3 s t a t i o n  v i s i t s  ( T a b l e  2 0 ) .  Geocor  i s 
and Nab i ds  s p e c i e s  a c c o u n t e d  each f o r  25% o f  t h e  number  o f  
p o s i t i v e  o b s e r v a t i o n s ,  w h i l e  Chrysopa l a r v a e  c o n t r i b u t e d  ) 2 . k % .
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T a b l e  19.  The r e l a t i v e  i m p o r t a n c e  o f  some i n s e c t s  as p r e d a ­
t o r s  o f  eggs o f  N e z a r a  v ? r i d u 1 a I /
Chewing P ie rc  i n g - s u c k  i ng
Soybean Soy bean
d e v e 1opmen t a 1 deve l opmen t a  1
s t a g e s s t a g e s
V-R2 % R3-R6 % V-R6 %
T o t a l  No .
obs . 46 1 3 49
Sch i s t o c e  rca
ob s c u r a 10 2 1 . 7 10 7 6 . 9
O r c h e 1 i mum
n i g r i pes 1 2 . 2 1 7 . 7
Conoce pha1 us 
f a s c i  a t u s 1 2 . 2 1 7 . 7
Cocc i n e 11 ids 1 2 . 2 1 7 . 7
So 1enops i s 
i nv i e t a 33 7 1 . 7
N . v i r i d u l a 41 83 .  7
Eusch i s t u s
se rv us 5 1 0 . 2
Eusch i s t us
t r i s t i g m u s 2 4.  1
La rgus
s u c c i n c t u s 1 2 . 0
— See T a b l e  18.
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T a b l e  2 0 .  P r e d a t o r  a c t i v i t y  o b s e r v e d  on 1st  i n s t a r  nymphs 
o f  N e z a r a  v ? r i d u 1 a in a soybean e c o s y s t e m.  K r o t z  S p r i n g s ,  
Lou i s i a n a l /
Number o f o b s e r v a t i o n s
1975 1976 1977 T o t a l . %
T o t a l 153 669 581 1403
Ge o c o r i s  p u n c t i p e s 2 2
G. punct  i pes 
nymph 1 1 2 25 .  o
Reduv i o 1 us 
r ose  i penn i s 2 I 3
T rop i conab i s 
caps i f o r mi  s 
nymph 1 1 25 • 0
So 1enops i s 
i nv i e t a 5 5 31.  3
An th i cus ce rv i n us 1 1 6 . 3
Chr ysopa  l a r v a 2 2 1 2 . 4
T o t a  1 2 10 4 16
— See A p p e n d i x  T a b l e s  7 ,  8 and 9.
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The a n t l i k e  f l o w e r  b e e t l e ,  An th i cus ce rv i n us L a f .  was o b ­
s e r v e d  1 t i me  ( 6 . 3 %)  f e e d i n g .  The p r o b a b l e  p r e d a t i o n  by 
So 1enops i s ? n v i e t a  was o b s e r v e d  s o l e l y  in t he  e a r l y  p a r t  o f  
t he  season .  A l t h o u g h  no a c t u a l  f e e d i n g  was o b s e r v e d ,  t he  
o v e r n i g h t  d i s a p p e a r a n c e  o f  c l u s t e r s  o f  1st  i n s t a r  nymphs com­
b i n e d  w i t h  many spec i mens o f  S^ . ? n v i e t a  in t he  v i c i n i t y  o f
t h e  egg masses seemed t o  be a p r o b a b l e  i n d i c a t i o n  o f  f e e d i n g  
a c t i v i t y  by t h e  i m p o r t e d  f i r e  a n t .  On s e v e r a l  o t h e r  o c c a ­
s i o n s  1st  nymphal  i n s t a r s  wer e  f ound t o  be s c a t t e r e d  a l l  
o v e r  t he  p l a n t  w i t h  S_. i n v i e t a  in t h e  n e i g h b o r h o o d .
Out  o f  a t o t a l  o f  632 o b s e r v a t i o n s  p r e d a t i o n  was 
o b s e r v e d  17 t i me s  on 2nd nymphal  i n s t a r s  ( T a b l e  2 1 ) .  B e s i de s
Geoco r i s spp.  , wh i ch  a c c o u n t e d  f o r  35-3% o f  t he  p o s i t i v e
o b s e r v a t i o n s ,  t he  s p i d e r  compl ex became a l s o  v i s i b l e  as an
i m p o r t a n t  p r e d a t o r  gr oup o f  t h i s  g r owt h  s t a g e ,  be i ng
r e s p o n s i b l e  f o r  47% o f  t h e  p o s i t i v e  o b s e r v a t i o n s  made.  O t h e r  
i n s e c t s  o b s e r v e d  p r e y i n g  on 2nd nymphal  i n s t a r s  were  T rop i -
con ab ? s caps ? f o  rm i s , 2nd nymphal  i n s t a r s  o f  a S i nea s p e c i e s ,
and C o c c i n e l l i d  l a r v a e .  S e v e r a l  d i r e c t  o b s e r v a t i o n s  were
made w i t h  r e g a r d  t o  l a t e  nymphal  i n s t a r s  and a d u l t s .  Pod i s us
macu1 i yen t  r ? s was o b s e r v e d  p r e y i n g  on a 4 t h  i n s t a r  nymph 
o f  Neza ra v i r i d u 1 a by D. Brown.  D u r i n g  t h a t  same season  
A. Husi n o b s e r v e d  t h i s  s p e c i e s  p r e y i n g  on a 5 t h  nymphal
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T a b l e  2 1 .  P r e d a t o r  a c t i v i t y  o b s e r v e d  on 2nd i n s t a r  nymphs 
o f  Ne z a r a  v i r  i d u 1 a in a soybean e c o s y s t e m.  K r o t z  S p r i n g s ,  
L o u i s i a n  a l /
Number o f  O b s e r v a t i o n s
1975 1976 1977 T o t a l
T o t a l  103 219 310 632
I n s e c t s
Geocor  i s punct  i pes k k
IG. p u n c t i p e s
nymphs 1 1
Geocor i s
ul  i g i nosus 1 1 3 5 - 3
Tr op i conab i s
caps i f o  rm i s 1 1 5 - 9
S ? nea 2nd i n s t a r  1 1 5 - 9
C o c c i n e l l i d  l a r v a  I 1 5 . 9
S p i d e r s
Aran ?e 11 a sp.  imm. 1 1
The r i d i on a 1b i d urn 1 1 2
The r i d ? on sp.  imm. 3 1 ^
Ph ? d i ppus audax  1 1 ^ 7 - 0
T o t a l  5 1 11 17
—^ See Appe nd i x  T a b l e s  7 ,  8 and 9.
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i n s t a r .  A Po 1 i s t e s  sp.  was seen f e e d i n g  on 5 t h  i n s t a r  
nymphs by Dr ,  R. L.  J e n s e n , w h i l e  d u r i n g  t h e  w i n t e r  o f  
1 9 7 6 - 1 9 7 7 ,  J ,  R. P i t t s  o b s e r v e d  an a d u l t  p r ey ed  on by t he  
j u mp i n g  s p i d e r  o f  Ph i d i ppus audax ( P e r s o n a l  c o m m u n i c a t i o n s ) .  
D u r i n g  t h e  1976 season t he  a u t h o r  o b s e r v e d  t he  w o l f  s p i d e r ,
Par dosa  s a x a t  i 1 i s , f e e d i n g  on a Ath i n s t a r  nymph.
32O b s e r v a t i o n s  by means o f  r a d i o p h o s p h o r u s  ( P)
T e s t  7 . - - N e a r  t h e  r e l e a s e  p o i n t s  o f  2nd nymphal  i n ­
s t a r s ,  o f  whi ch a t o t a l  o f  ca .  2 , 5 0 0  speci mens were r e l e a s e d ,
c a . 695 spec i mens  o f  p o t e n t i a l  p r e d a t o r s  wer e  c o l l e c t e d  and
32a s sa y e d  f o r  p r e s e n c e  o f  P.  Of  t h e s e  37 pr oved to be p o s i ­
t i v e  ( T a b l e  2 2 ) ,  o f  whi ch 32. 4% were a c c o u n t e d  f o r  by Geocor ? s 
s p p . ,  16.3% by Leb i a a na l  i s , 13.5% each by n a b i d  s p e c i e s  and 
t h e  s p i d e r  c o mp l e x ,  8.1% each by 0 r c h e 1? mum n i g r 1pe s and S i nea 
d i adema, 5. 4% by Pod i s us ma c u l i  v e n t r  i s , and 2.7% by Coleomeg i 1 -  
1 a m a c u l a t a . Wi t h  r e g a r d  t o  3rd nymphal  i n s t a r s  a t o t a l  o f
ca .  500 spec i mens  were r e l e a s e d .  Of t h e  122 i n s e c t s  assayed
3 2f o r  p r e s e n c e  o f  P,  5 spec i mens were  p o s i t i v e  ( T a b l e  2 3 ) .
Geoco r i s punct  i pes was r e c o r d e d  2 t i me s  and Reduv i o 1 us r ose  i -  
penn i s 1 t i m e .  La rgus succ i n c t u s  and M i og r y 11 us ve r t  ? c a 1 is 
wer e  both c a ught  in p i t f a l l  t r a p s ,  whi ch had been i n s t a l l e d  in 
t he  v i c i n i t y  o f  a r e l e a s e  p o i n t ,  and whi ch were p a r t l y  f i l l e d  
w i t h  a c a , 3% f o r m a l d e h y d e  s o l u t i o n .  Counts f o r  M. ve r t  i c a 1 is  
wer e  h i g h ,  ca .  1113 n e t  cmp ( c o u n t s  per  mi n u t e  minus backgr ound
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Table 22. Insects and spiders tagged with radiophosphorus ( P ) , co l ­
lected in soybean f i e l ds  near release points of  radioactive 2nd instar  
nymphs!/ of  Nezara vi r idula. Krotz Springs, Louis iana! /
Numbers
1976 1977 Total
%col 1. 32p col 1. 32p col 1. 32p 3 /
Insects
Orchelimum nigr ipes 4 1 4 1
0. nigr ipes nymph 2 2 2 2 8.1
Sinea diadema nynph 22 2 11 1 33 3 8.1
Geocoris punctipes 57 6 80 2 137 8
G. punctipes nymph 43 1 57 2 100 3
Geocoris uliginosus 11 1 11 1 32.4
Podisus maculiventris
nymph 14 2 3 0 17 2 5.4
Reduviolus
rose i penn i s 46 3 13 1 59 4
R. roseipennis
8 61nymph 53 1 0 1 13.5
Coleomegilla maculata 1 0 1 1 2 1 2 .7
Lebia anal is 43 3 226 3 269 6 16.3
Spiders 39 86 125
Oxyopes sa l t icus 1 1
Phidippus audax 2 2
Pisaurina sp. 1 1
Misumena sp. 1 1 13.5
Total 324 21 496 16 820 37
— t ot al  o f  ca. 2500 specimens were released.
— See Appendix Table 10. 
—^ Positive for  ?! p .
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32Table 23. Insects tagged with radiophosphorus ( P) col lected in soy­
bean f i e l ds  near release points o f  radioactive 3rd instar  nymphs!/ of  
Nezara v i r i d u l a . Krotz Springs, Louisiana?/
Numbers
1976____  1977 Total
c o l l . 32P col 1. 32p col 1. 32p y  %
Gryllus sp. 22 22 l
M iogry l1 us
v e r t ic a l  is 1 20.0
Largus
succinctus 2 1 2 i 20.0
Geocoris punctipes 13 1 3^ 0 47 i
G. punctipes nymph 6 1 12 0 18 l 40.0
Reduviolus
roseipennis 16 1 17 0 33 l 20.0
Total 35 3 87 2 122 5
— t ot al  o f  ca. 500 specimens were released.  
2/— See Appendix Table 10.
3 /  32— Posit ive  for  P.
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r a d i a t i o n ) ,  i n d i c a t i n g  beyond doubt  t h a t  t h i s  s p e c i e s  had been
In c o n t a c t  w i t h  a r a d i o a c t i v e  i n s e c t .  Net  count s  f o r  La rg us
s u c c j n c t u s  were  somewhat low (45 n e t  c p m ) , c r e a t i n g  t h e  sus -
32p i c i o n  t h a t  t h i s  i n s e c t  mi g h t  have been c o n t a m i n a t e d  by P,  
whi ch mi g h t  have l e a c h e d  i n t o  t he  f o r m a l d e h y d e  s o l u t i o n  f rom 
M ? og r y 11 us ve r t  i c a 1 ? s .
When u s i n g  r a d i o a c t i v e  e l e m e n t s  t o  d e t e c t  an i n t e r ­
a c t i o n  be t ween 2 s p e c i e s ,  t h e  f a c t  t h a t  h y p e r p r e d a t i o n  mi ght  
oc c ur  s hou l d  no t  be n e g l e c t e d .  For  e x a mp l e ,  in 1977 t he  
s p i d e r  M i sumenops was on 1 o c c a s i o n  o b s e r v e d  f e e d i n g  on an 
a d u l t  o f  Geocor  i s pun c t  i p e s .
P o p u l a t i o n  dynami cs  o f  Neza ra v i r ? d u 1 a 
in a soybean e c os ys t e m
L i f e  t a b l e  s t u d i e s
T e s t  8 . - - A n  e x p l a n a t i o n  o f  t h e  symbols used in t he  
l i f e  t a b l e s  i s g i v e n  in T a b l e  2 4 .  R e s u l t s  o f  t he  cage s t u d i e s  
conduct ed  in 1 977 showed t h a t  p o p u l a t i o n s  o f  N^ . v i r i dul  a c ou l d  
h a r d l y  m a i n t a i n  t h e m s e l v e s  on s o y b e a n s ,  whi ch were in t he  
v e g e t a t i v e  (V)  and e a r l y  r e p r o d u c t i v e  s t a g e s  ( R 2 - R 4 ) .  On 
p l a n t s  in t he  V-R2 d e v e l o p m e n t a l  s t a g e s  ( T a b l e  2 5 ) ,  o n l y  0.5% 
o f  t h e  394 eggs became a d u l t s .  S u r v i v a l  i n c r e a s e d  t o  4.0% d u r ­
ing t he  R3"R4 s t a g e  ( T a b l e  2 6 ) .  In t he  R5~R6 d e v e l o p m e n t a l  s t a g e  
( T a b l e  27)  a d r a s t i c  i n c r e a s e  in s u r v i v a l  was o b s e r v e d .  Of  
t h e  570 eggs p l a c e d  in the f i e l d  f o r  o b s e r v a t i o n ,  223 o r  39.1% 
d e v e l o p e d  t o  a d u l t s .  Compar i sons  between i n c r e a s e  o f  p o p u l a t i o n s
T a b l e  2 k . E x p l a n a t i o n  o f  symbol s used in l i f e  t a b l e s
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x -  t he  age i n t e r v a l .  Cor r e s ponds  t o  t he  de v e l op me nt  
s t a g e s  o f  t he  i n s e c t .
1 -  t he  number  a l i v e  ( l )  a t  t he  b e g i n n i n g  o f  t he  age
i n t e r v a l  n o t e d  in t he  x col umn.
d f  -  t he  f a c t o r  ( f )  r e s p o n s i b l e  f o r  t he  dea t h  o f  i n d i v u -
du a l s  (d ) w i t h i n  each age i n t e r v a l .
d -  t he  number  d y i n g  (d)  w i t h i n  t he  age i n t e r v a l  s t a t e d
in t he  x col  umn .
lOOq - p e r c e n t a g e  m o r t a l i t y  (d as a p e r c e n t a g e  o f  1 ) .
X  X X
lOOd -  t he  p e r c e n t a g e  o f  g e n e r a t i o n  s u r v i v a l  (1 as a p e r -
—  ----- c e n t a g e  o f  N ) .
N -  t he  number  o f  eggs .
T a b l e  25 • A 1 i f e  t a b l e  f o r Nezar a  v i r i d u l a  caged on soybean d u r i n g  t he V-R2
d e v e 1opmen t a 1 s t a g e s . Kr o t z S p r i n g s ,  L o u i s i a n a ,  1977












masses 5 Eggs 394 unaccoun ted  
not  emerged  
pa ras i t e s  
chewi ng p r e d a t o r s  
p i e r c i n g  p r e d a t o r s  l a r g e  











Nymphal 1 St 350 8 8 . 8 8 8 . 8
i n s t a r s d i sappear ed 98 2 8 . 0
2nd 252
d i sappea red 243
7 2 . 0
9 6 . 4
6 4 . 0
3rd 9
d i sappea red 7
3 . 6
7 7 . 8
2 . 3
4t h 2





d i sappea red 0
1 0 0 . 0
0
0 . 5
A d u l t s 2 2 1 0 0 . 0 0 . 5
T a b l e  26 .  A l i f e  t a b l e  f o r  Nezar a  v i r i d u 1 a caged on soybean d u r i n g  t he  R3- R4 
d e v e l o p m e n t a l  s t a g e s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977
1 xl




i n s t a  rs










A d u l t s  16
unaccount ed
not  emerged 55
pa ras i t e s  0
chewi ng p r e d a t o r s  0
p i e r c i n g  p r e d a t o r s  l a r g e  0
p i e r c i n g  p r e d a t o r s  smal l  0
d i s a p p e a r e d  88
d i s a p p e a r e d  210
d i s a p p e a r e d  24
d i sappea red 6
d i sappear ed





8 6 . 2  
2 5 . 6  
7 4 . 4  
82 . 0  
1 8 . 0  
52  . 2  
47.  8 
2 7 . 3
7 2 . 7  
0
1 0 0 . 0
lOOd /N
8 6 . 2




T a b l e  27 . A 1 i f e  t a b l e  f o  r Nezar a  v i r i d u l a  caged on soybean d u r i n g  t he R5-R6
d e v e l o p me n t a l  s t a g e s . K r o t z S p r i n g s ,  L o u i s i a n a ,  1977
X 1 'xl X









masses 1 1 Eggs 570 unaccount ed
not  emerged
p a r a s i t e s
chewi ng p r e d a t o r s
p i e r c i n g  p r e d a t o r s  l a r g e











Nympha1 1 s t 482 8 4 . 6 8 4 . 6
i n s t a  rs d i sappea red 108 22.  4
2nd 37 4
d i sappea red 119




d i sappea red 22
6 8 . 2
8 . 6
4 4 . 7
4th 233
d i sappea red 10
9 1 . 4
4 . 3
4 0 . 9
5 t h 223
d i sappea red 0
9 5 . 7
0
39.  1
A d u l t s 223 1 00 . 0 39-  1
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on t he  3 d e v e l o p m e n t a l  s t a g e s  ( T a b l e  28 )  showed no s i g n i f i ­
c a n t  d i f f e r e n c e s  in s u r v i v a l  t o  2nd i n s t a r  nymphs.  P o p u l a ­
t i o n  s u r v i v a l  t o  1s t  nymphal  i n s t a r s  was c a . 87. 0% and ca.  
65. 0% t o  2nd i n s t a r  nymphs.  D e v e l o p i n g  beans were  c l e a r l y  
needed as a f ood s our c e  f r om 2nd i n s t a r  nymphs on wa r d s ,  
whi ch was shown by t he  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  o b s e r v e d  
between t h e  R6 and R2 , Rk s t a g e s .  D i f f e r e n c e s  between t he  
R2 and R4 s t a g e s  wer e  n o n - s i g n i f i c a n t . H i g h e s t  m o r t a l i t y  
o c c u r r e d  d u r i n g  t h e  2nd nymphal  i n s t a r  s t a g e .  Dur i ng  t h e  
R2 and R4 d e v e l o p m e n t a l  s t a g e s  o f  t h e  p l a n t s ,  an a v e r a g e  o f  
ca.  8 8 . 9 % d i s a p p e a r e d  as compared t o  30. 6% in t he  R6 s t a g e .
For  3rd nymphal  i n s t a r s ,  t he  a v e r a g e  d i s a p p e a r a n c e  d u r i n g  
t h e  R2 and Rk  s t a g e s  was 55 . 9% as compared t o  11.3% in t he  
R6 s t a g e ,  w h i l e  f o r  Ath i n s t a r  nymphs p e r c e n t a g e s  o f  d i s a p ­
p e a r a n c e s  were  27 . 3% and 5.9% r e s p e c t i v e l y .
R e s u l t s  o f  t h e  cage s t u d i e s  c ond uc t ed  in 1976 a r e  
summar i zed in A p p e n d i x  T a b l e  2 8 .  The h i gh  m o r t a l i t y  o b s e r v e d  
was a t t r i b u t e d  t o  i n s e c t i c i d e  r e s i d u e s .  S t ob wa s s e r  and 
K i r c h o f f  ( 1 9 6 8 )  f ound  in r e s i d u e  s t u d i e s  c o n d u c t e d  in t he  
g r e e n h o u s e ,  t h a t  p a r a t h i o n  was s t i l l  p r e s e n t  in l e a v e s  a f t e r  
13 days .  Both me t h y l  p a r a t h i o n  and h e p t a c h l o r  mi gh t  have  
caused t h e  f a i l u r e  o f  a p o p u l a t i o n  to d e v e l o p  on soybeans in 
e i t h e r  t he  v e g e t a t i v e  o r  r e p r o d u c t i v e  s t a g e s .  L i f e  c y c l e s  o f
1 0 2
T a b l e  28 .  Compar i son o f  p o p u l a t i o n  de v e l o p me n t  o f  Neza ra v i r i -  
d u 1 a on 3 d e v e l o p m e n t a l  s t a g e s  o f  soybean in 6 8 . 8cmx91cmx91 cm 
f i e l d  ca ge s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977
, A 1 /X d f -
X
0 r t h o g o n a 1 compa r i sons—
R2 R4 R6 R 6 v s . R2, R4 R 2 v s . R4
Eggs un a c c . 0 0 0
n . e . 1 0 . 8 1 3 . 5 1 4 . 0 NS NS
p a r . 0 0 0
che w.
p r e d . 0 0 0
p i e r c .
p r e d . 1 0 0 0
p i e r c .
p r e d . s 0 0 0
1st 89 .  2 8 6 . 5 8 6 . 0 NS NS
d i s . 2 8 . 4 27 .  1 2 0 . 0 NS NS
2nd 7 1 . 6 7 2 . 9 8 0 . 0 NS NS
l O O d x / N 6 3 . 3 6 4 . 6 67 .  1 NS NS
d i s . 95 .  5 82 . 3 30.  6 * NS
3rd 4 . 5 1 7 . 7 69 .  4 NS
l O O d x / N 2.  0 1 1 . 5 44 .  7 A JL yv NS
d i s . 66 .  7 45 .  1 1 1 . 3 J. *
4 t h 3 3 . 3 5 4 . 9 8 8 . 7 NS
1O O d x / N 0 . 5 5 . 9 3 9 . 8 & “V NS
d i s . 0 44 .  5 5 . 9 NS
5 t h 9 9 . 9 5 5 . 5 94 .  1 NS
l O O d x / N 0 . 5 4 . 5 3 8 . 2 * * NS
d i s . 0 0 0
A 9 9 . 9 9 9 . 9 9 9 . 9
1O O d x / N 0 . 5 4 . 5 38.  2 JU NS
*  = P <  0 . 0 5  NS = non s i g n i f i c a n t  P> 0 . 0 5  
2 6 ,  and 27.
1/ * *  -= P < 0 . 0 1
— See T a b l e s  2 5 ,
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Nez a r a  v i r i d u l a  on t he 3 d e v e l o p m e n t a l  s t a g e s  o f  t h e  soybean  
p l a n t s ,  and o b s e r v e d  d u r i n g  t h e  1977 cage s t u d i e s ,  a r e  p r e ­
s e n t e d  in T a b l e  2 9 .  In t he  V-R2 s t a g e s ,  t he  t o t a l  p e r i o d  o f  
d e ve l op me nt  f r om 1st  nymphal  i n s t a r s  t o  a d u l t s  was 3** da ys ,  
whi ch was r educed t o  2 7 . 1  days d u r i n g  t h e  R3~R4 s t a g e s ,  and 
t o  2 3 . 2  days in t he  R5“ R6 s t a g e s .
The e f f e c t  o f  p r e d a t o r s  was d e m o n s t r a t e d  when p o p u l a t i o n  
i n c r e a s e s  in u n t r e a t e d  f i e l d s  wer e  compared w i t h  t h o s e  in p l o t s  
t r e a t e d  w i t h  i n s e c t i c i d e s .  I f  we a c c e p t  t he  h y p o t h e s i s  t h a t  
p o p u l a t i o n s  o f  So 1enops ? s ? nv i e t a  wer e  d r a s t i c a l l y  r educed in 
p l o t s  t r e a t e d  w i t h  h e p t a c h l o r ,  t hen t h e i r  i mpact  as p r e d a t o r s  o f  
eggs is c l e a r l y  d e m o n s t r a t e d  in T a b l e  3 0 ,  whi ch shows t h a t  41. 3% 
o f  t h e  eggs were e a t e n  In t he  check  p l o t s  d u r i n g  t h e  V-R2 d e ­
v e l o p me n t  s t a g e s ,  whi ch was s i g n i f i c a n t l y  h i g h e r  t han t h e  14.9% 
in t h e  p l o t s  t r e a t e d  w i t h  h e p t a c h l o r .  The d i f f e r e n c e  o f  26 . 4%  
i s  m a i n l y  a t t r i b u t e d  to f i r e  a n t s ,  a c o n c l u s i o n  based on d i r e c t  
o b s e r v a t i o n s  made d u r i n g  t h i s  p e r i o d  ( T a b l e  1 8 ) .  D u r i n g  t h e  
R3-R4 d e v e l o p me n t  s t a ge s  in 1976 ,  P l a n t g a r d  was used t o  a t t a c h  
t h e  egg masses t o  soybean l e a v e s .  The a t t r a c t i v e n e s s  o f  t h i s  
m a t e r i a l  t o  b i t i n g  i n s e c t s ,  as d e m o n s t r a t e d  in e x p e r i m e n t s  1 and 
2 ,  combi ned w i t h  an i n c r e a s e d  g r a s s h o p p e r  p o p u l a t i o n ,  can be seen 
in T a b l e  31.  In t he  c h e c k p l o t s  69 . 6% o f  t h e  eggs wer e  e a t e n  and 
44.6% in p l o t s  t r e a t e d  w i t h  h e p t a c h l o r ,  m a i n l y  by Sch ? s t o c e  rca  
o b s c u r a ,  a c o n c l u s i o n  based on 8 d i r e c t  o b s e r v a t i o n s  ( T a b l e  1 8 ) .
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T a b l e  2 9 .  L i f e  c y c l e s  o f  Ne z a r a  v i r i d u 1 a on 3 d e v e l o p m e n t a l  
s t a g e s  o f  soybean.  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1 9 7 7 —^
D e v e l o p me n t a l   Days ______________________
St ages   1st  2nd 3rd 4 t h  5 t h  T o t a l
V -  R2 3 . 0  6 . 0  8 . 0  7 . 0  1 0 . 0  3 4 . 0
R 3 - R 4  2 . 3  8 . 0  4 . 5  7 . 0  5 . 3  27 - 1
R5 -  R6 3 . 0  4 . 9  3 . 4  4 . 9  7 . 0  2 3 . 2
—^ T e m p e r a t u r e  an a v e r a g e  o f  27°C ( 8 0 . 6 ° F ) .
T a b l e  30.  E f f e c t  o f  I n s e c t i c i d e  t r e a t m e n t s  on p o p u l a t i o n s  o f  Nez a r a  v i r i d u 1 a on s o y ­
bean d u r i n g  t h e  V-R2 d e v e l o p m e n t a l  s t a g e s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
1 OOqx 1 /
T r e a t me n t s  kg A I / HA  
-H-------------------   a----------I T
Or t hogona l  
compa r ? son s:2 /
rl f
-----1--------- ----------- n —  1
hept a
i n
methy l  p a r a t h i o n  0 . 5 8  1 vs. I I  vs .
X
U 1
X Check ch 1 o r 6 . 8 h e p t a c h l o r  6 . 8  I I ,  I I I 1 I 1
Eggs u n a c c . 9 . 9 2 . 7 9 . 0  NS NS
n . erne r g . 10.1 19.1 2 4 . 0  NS NS
p a r . 1 . 1 0 0 NS NS
chew.  p r e d . 4 1 . 3 15 . 9 1 3 . 8  * NS
p i e r c .
p r e d .  1 3 . 2 0 0
p i e r c .
p r e d . s 0 . 2 0.  1 0 . 4  NS NS
1 s t 3 4 . 2 6 2 . 2 5 2 . 8  NS NS
lOOdx/N 3 4 . 2 62.  2 5 2 . 8
pr e d . 8 . 2
d i s a p p . 4 7 . 4 56.  8
GOzoi— NS
2nd 4 4 . 4 4 3 . 2 2 9 . 3  NS V? /V
lOOdx/N 15 . 0 2 4 . 9 8 . 6  NS NS
—^ See Appe nd i x  T a b l e s 15,  16 , and 17.
i / * * = P <  0 . 0 1 *  = P < 0 . 0 5 NS = non s i gn i f  i can t P >  0 . 0 5 105
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T a b l e  31 .  E f f e c t  o f  i n s e c t i c i d e  t r e a t m e n t s  on p o p u l a t i o n s  o f
Neza ra v i r  i d u 1 a on so y b ea n  d u r i n g  t h e  R3-R4 d e v e l o p m e n t a l
s t a g e s ,  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
l OOq x - 7







h e p t a ­
c h l o r  6 , 8 F - t e s t
Eggs unacc. 7 . 7 7 . h NS
n . erne r g . 5 . 0 2 k . 7 *
p a r . 1 . 1 0
chew.  p r e d . 6 9 . 6 k k . 6 NS
p i e r c .  p r e d .  1 0 0
p i e r c .  p r e d .  s 0 0
1st 1 6 . 6 2 3 - 3 NS
lOOdx/N 1 6 , 6 2 3 . 3
d i s a p p . 7 9 . 3 7 0 . 7 NS
2nd 20.  7 2 9 . 3 NS
1 OOdx/N k . 5 8 . 6 NS
— See A p p e n d i x  T a b l e s  18 and 19*
—^-h t= p <  0 . 0 5  NS = non s i g n i f i c a n t  P > 0 . 0 5
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Dur i ng  t h e  R5-R6 s t a g e s ,  paper  s t r i p s  on whi ch eggs  
had been d e p o s i t e d  were used.  T h i s ,  combined w i t h  f e w e r  
number o f  g r a s s h o p p e r s ,  r educed t he  a v e r a g e  p e r c e n t a g e  o f  
eggs e a t e n  t o  19.2% ( T a b l e  3 2 ) .
Av e r a ge  p a r a s i t i z a t i o n  by T r  i s s o l c u s  b a s a 1 i s ( W o l l a s ­
t o n ) ,  d u r i n g  t he  1976 season was 1.2% and d u r i n g  1 97 7 ,  0 . 8 %.
No s i g n i f i c a n t  d i f f e r e n c e s  were  ob s e r v e d  between t r e a t m e n t s .  
C a n n i b a l i s m  by a d u l t s  and nymphs o f  Ne z a r a  v i r  i d u 1 a was m a i n l y  
r e s p o n s i b l e  f o r  p r e d a t i o n  caused by p i e r c i n g - s u c k i n g  i n s e c t s  
( T a b l e  1 8 ) .  In 1 9 7 6 ,  d u r i n g  t h e  V-R2 de v e l o p me n t  s t a g e s ,  3.2% 
o f  t h e  e g g s ,  i n s t a l l e d  in t he  check p l o t s ,  was d e s t r o y e d  by 
l a r g e  p i e r e i n g - s u c k i n g  i n s e c t s  as compared t o  none in t r e a t e d  
f i e l d s  ( T a b l e  3 0 ) .  Du r i n g  t h e  R3-R*t s t a g e s  ( T a b l e  3 1 ) ,  no 
p r e d a t i o n  was o b s e r v e d  by p i e r c i n g - s u c k i n g  i n s e c t s ,  w h i l e  
in t he  R5-R6 s t a g e s  ( T a b l e  3 2 ) ,  p r e d a t i o n  by l a r g e  p i e r c i n g -  
s u c k i n g  i n s e c t s  was 2.6% in u n t r e a t e d  and 0% in t r e a t e d  p l o t s .  
These f i n d i n g s  i n d i c a t e d  t h a t  N_. v i r ? du 1 a was s u s c e p t i b l e  t o  
h e p t a c h 1 or  .
T h i s  was c o n f i r m e d  d u r i n g  t he  R5 - R 6 d e v e l o p me n t  s t a g e s .  
Second nymphal  i n s t a r s  on soybean pods in p l o t s  t r e a t e d  w i t h  
h e p t a c h l o r  d i s a p p e a r e d  in a l mo s t  a l l  cases a f t e r  1 t o  2 d a y s .  
The r e s u l t s  o f  r e s i d u e  a n a l y s i s  on beans and h u l l s  c o l l e c t e d  
in t h e  3 t r e a t m e n t s  in r e p l i c a t i o n  3 o f  e x p e r i m e n t  4 ,  a r e
T a b l e  32.  E f f e c t  o f  I n s e c t i c i d e  t r e a t m e n t s  on p o p u l a t i o n s  o f  Nez a r a  v i r  ? d u 1 a on s o y ­
bean d u r i n g  t h e  R5-R6 d e v e l o p m e n t a l  s t a g e s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
10 0 q x—^
1 s t
d f  
x
Eggs un a c c . 
n . erne rg . 
p a r .
chew,  pred  
p i e r c .
p r e d . 1
p i e r c .  
p r e d .  s
lOOdx/N  
p r e d .  
d ? s a p p .
Check
9. 1
1 0 . 1
1. 3
2 3 . 5
2 . 6
5 3 . 4
5 3 . 4  
1 . 4
6 1 . 5
T r e a t m e n t s  kg A I / HA
h e p t a -  
c h 1o r 6 . 8
1 . 6 
2 4 . 8  












methy l  p a r a t h i o n  0 . 5 8  
 h e p t a c h l o r  6 . 8
9 . 4  
2 9 . 3  
1 • 7 
1 3 . 7
0
0 . 3
4 5 - 5  
45.  7
Or t hogona l  
compa r ? sons-
I v s . 
















—^ See Ap p e n d i x  T a b l e s  2 0 ,  2 1 ,  and 22.  
*  = p <  0 . 0 5 NS = non s i g n i f i c a n t  P >  0 . 0 5
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T a b l e  32.  ( C o n t i n u e d )
1 0 0 q x—^
T r e a t m e n t s  kg AI / HA
0 r t h o g o n a 1 
compa r i sons~2 /
d f  
x
h e p t a -  
Check c h l o r  6 . 8
methy l  p a r a t h i o n  0 . 5 8  
 h e p t a c h 1 or  6 . 8
I v s . I I vs
2nd
lOOdx/N 
p r e d . 
d i s a p p .
37.  1 
1 9 . 0  
0 . 4  
5 3 . 2
12 . 3




46.  4 




4 2 . 0
5 . 2
1 10
shown in T a b l e  33.  Re s i due s  o f  h e p t a c h l o r  e p o x i d e  were c a .
5x as h i gh  in beans and c a . lOx as h i gh  in h u l l s  f rom p l o t s  
t r e a t e d  w i t h  h e p t a c h l o r .  Res i due  f i n d i n g s  o f  a l d r i n ,  pp DDT,  
d i e l d r i n ,  and e n d r i n  wer e  u n e x p e c t e d .  Newsom ( P e r s o n a l  Commu­
n i c a t i o n )  me n t i o n e d  t h a t  t h o s e  c h e m i c a l s  were  l a s t  used in 
t hos e  r e g i o n s  in 1969 whi ch shows t h a t  c h l o r i n a t e d  h y d r o ­
car bons  p e r s i s t  in t he  s o i l  f o r  l ong p e r i o d s  o f  t i m e .  T h a t  
f i r e  a n t s  a r e  t he  main egg p r e d a t o r s  d u r i n g  t he  e a r l y  v e g e t a ­
t i v e  s t a g e s  was a g a i n  shown in 1977 when m i r e x  b a i t  was used 
( T a b l e  3 * 0 .  In t h e  check  p l o t s  k 3 . S %  o f  t h e  eggs were  
e a t e n  as compared t o  6 . 2 %  in t he  t r e a t e d  p l o t s ,  f r om whi ch i t  
can be c onc l u de d  t h a t  a s i g n i f i c a n t  *»3.6% was caused by 
So 1e n o p s I s  i n v i e t a . T h i s  was c o n f i r m e d  by 20 d i r e c t  o b s e r v a ­
t i o n s  ( T a b l e  1 8 ) .  No s i g n i f i c a n t  d i f f e r e n c e s  wer e  o b s e r v e d  
between t he  o t h e r  f a c t o r s  whi ch was a l s o  t he  case w i t h  t he  
o b s e r v a t i o n s  d u r i n g  t h e  R3-R** de v e l o p me n t  s t a g e s  ( T a b l e  3 5 ) ,  
f r om whi ch i t  can be c onc l u de d  t h a t  t he  1 2 . 2 1  and S . k %  e a t e n  
wer e  m a i n l y  by g r a s s h o p p e r s .
To d e t e r m i n e  t he  l e v e l  o f  p r e d a t i o n  more a c c u r a t e l y ,  
w i t h o u t  t h e  s i d e  e f f e c t s  o f  i n s e c t i c i d e s ,  o b s e r v a t i o n s  made in 
t he  check p l o t s  in 1976 and 1977 were compared w i t h  t h e  r e s u l t s  
o f  t h e  cage s t u d i e s  in 1977 ,  d u r i n g  t h e  3 d e v e l o p me n t  s t a g e s .  
C o n f i d e n c e  i n t e r v a l s  ( P . < 0 . 0 5 )  o f t e n  f a i l e d  to show a s i g ­
n i f i c a n t  d i f f e r e n c e  between p o p u l a t i o n  means,  m a i n l y  due t o  t he
T a b l e  33-  R e s i d u e s  o f  some i n s e c t i c i d e s  f o u n d  i n  s o y b e a n s .  K r o t z  S p r i n g s ,
L o u i s i a n a ,  19 7 6J /
ppm
Kg A 1/HA
Check h e p t a c h 1o r  6 . 8 methy l  p a r a t h i o n  0 . 5 8  2x
Beans H u l l s Beans H u l l s Beans H u l l s
h e p t a c h 1 or 0.  02 0.  22 0 . 2 7
h e p t a c h l o r  
e pox i de
I*"-.
Oo
0.  12 0 . 3 ^ 1 . 2 3 0.  38 1 - 3 b
a 1 d r i n 0 . 01 0.  02 0 . 0 3 0 . 0 1
p p DDT 0.  06 0 . 0 7 0 . 0 8
d i e 1 d r i n 0 . 0 1 0.  02 0 . 01
en d r i n 0 . 0 1 0 . 01
— Means o f  2 samples t a k en  in each p l o t  a t  h a r v e s t  t i m e ,  in r e p l i c a t i o n  3 of  
expe r i men t  4.
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T a b l e  34.  E f f e c t  o f  4X m i r e x  b a i t  on p o p u l a t i o n s  o f  Ne z a r a
v ? r  i d u 1 a on s o y b e a n  d u r i n g  t h e  V-R2 d e v e l o p m e n t a l  s t a g e s .
K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977
1OOqx—_________
m i r e x
 ^  ^ Check 6 . 8  kg/ HA
x x I I I  F - t e s t
Eggs un a c c . k . 8 2 . 7 NS
n . erne rg . 9 . 3 40 .  5 *
p a r . 0 . 3 0 . 8 NS
chew.  p r e d . 4 9 . 8 6 . 2 * *
p i e r c . p r e d .  1 1 3 . 0 2 1 . 4 NS
p i e r e .  pr ed  . s 0 . 1 0
1 s t 2 2 .  7 2 8 . 4 NS
l OOdx/ N 22 .  7 2 8 . 4
d i s a p p . 6 2 . 9 6 2 . 8 NS
2nd 37.  1 3 7 . 2 NS
lOOdx/N 8 . 5 9 . 2 NS
d i s a p p . 9 7 . 6 9 8 .  1 NS
— See A p p e n d i x  T a b l e s  23 and 24 .
- * * *  P <  0 . 0 1  * p <  o . 0 5  NS «= non s i g n i f i c a n t  P >  0 . 0 5
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T a b l e  35.  E f f e c t  o f  *»X m i r e x  b a i t  on p o p u l a t i o n s  o f  Neza ra
v i r i d u 1 a on s o y b e a n  d u r i n g  t h e  R3~R^ d e v e l o p m e n t a l  s t a g e s .







m i r e x  
6 . 8  kg/HA 
I 1 F - t e s t
Eggs unacc. 2.  1 1 . 7 NS
n . erne rg . 9 . 6 H . 7 NS
p a r . 0 2 . 2
chew.  p r e d . 1 2 . 2 9 A NS
p i e r c . p r e d . 1 h . 2 2 . 6 NS
p i e r c .  p r e d .  s 6 . 2 0
1 s t 6 5 . 7 69 A NS
1OOdx/N 6 5 . 7 69 A
d i s a p p . 8 7 . 5 8 9 . 9 NS
2nd 1 2 . 5 10.1 NS
lOOdx/N B A 6 . 7 NS
d i s a p p . 8 8 . 6 82 A NS
— See A p p e n d i x  T a b l e s  25 and 26 .  
2 /— NS = non s i g n i f i c a n t  P > 0 . 0 5 .
i n a d e q u a t e  numbers o f  o b s e r v a t i o n s  f o r  s t a t i s t i c a l  p u r p o s e s .  
Du r i n g  t h e  V-R2 s t a g e s  ( T a b l e  36)  an a v e r a g e  o f  45 . 6% o f  t h e  
eggs wer e  e a t e n ,  and 8.3% were  p r e y ed  on by p i e r c i n g - s u c k i n g  
i n s e c t s ,  w h i l e  an e s t i m a t e d  30.9% o f  t h e  1st  nymphal  i n s t a r s  
was d e s t r o y e d  by p r e d a t o r s .  In beans in t he  R3“ R4 d e v e l o p me n t  
s t a g e s  ( T a b l e  3 7 ) ,  t h e  mean p e r c e n t a g e  o f  eggs e a t e n  was 4 0 . 3 %.  
P i e r c i n g  ”Suck i ng  i n s e c t s  d e s t r o y e d  5.2% o f  t h e  eggs d u r i n g  
t h i s  p e r i o d  w h i l e  an e s t i m a t e d  57 . 4% o f  t h e  1st  nymphal  i n ­
s t a r s  was p r e y ed  on .  P r e d a t i o n  as a r e g u l a t o r y  f a c t o r  o f  
p o p u l a t i o n s  o f  Neza ra v i r i du 1 a in t he  e a r l y  s e as on ,  was not  
c o n s i d e r e d  t o  be i m p o r t a n t  due to t he  h i g h  m o r t a l i t y  among 
2nd nymphal  i n s t a r s ,  whi ch was 95*5% d u r i n g  t h e  V-R2 s t a ge s  
and 82 . 3% d u r i n g  t h e  R3"R4 s t a g e s ,  caused by l a c k  o f  a s u i t ­
a b l e  f ood  s o u r c e .  P r e d a t i o n  became an i m p o r t a n t  f a c t o r  d u r i n g  
t h e  R5-R6 d e v e l o p me n t  s t a g e s  ( T a b l e  3 8 ) .  An a v e r a g e  o f  20 . 9%  
o f  t h e  eggs wer e  e a t e n ,  w h i l e  p i e r c i n g - s u c k i n g  i n s e c t s  d e s ­
t r o y e d  an a v e r a g e  o f  1 .9%.  P r e d a t i o n  on 1st  i n s t a r  nymphs 
was an e s t i m a t e d  3 8 . 0 %, and on 2nd nymphal  i n s t a r s  an e s t i ­
mated 2 5 - 8 %.  The p e r c e n t a g e  o f  30. 1% f o r  3rd nymphal  i n s t a r s  
was c o n s i d e r e d  t o  be m a i n l y  due t o  p r e d a t i o n  but  a l s o  p a r t l y  
due t o  l o s s  f r om d i s p e r s i o n .  O b s e r v a t i o n s  in t h e  f i e l d  were  
t e r m i n a t e d  when 4 t h  i n s t a r  nymphs had emer ged.  These s p e c i ­
mens s t a r t e d  d i s p e r s i n g  r a p i d l y ,  and f r om t h i s  s t a g e  on wa r d s ,  
p e r c e n t a g e  d i s a p p e a r a n c e  was c a l c u l a t e d  by assumi ng t h a t
T a b l e  36.  P o p u l a t i o n  d e v e l o p m e n t  o f  Ne z a r a  v i r i d u l a  on s o ybean  d u r i n g  t h e  V-R2
d e v e l o p m e n t a l  s t a g e s
X
d f
X 1 9 7 6 1 ' 1977—7 Cage
■ P r e d a t 1 on 
-  1976 1977 X
Eggs una c c . 
n . erne rg . 
par  ,
( c . i .




( 7 . 6 )  
( 1 1 . 4 )  
( 1 , 8 )
( c . i . - )
4 . 8  ( 4 . 3 )  
9 . 3  ( 1 3 . 8 )  
0 . 3  ( 3 . 3 )
( c . i . 
0
1 0 , 8
0
+-)
( 1 5 . 0 )
1 . 1 0 . 3
10.1
0 . 7
chew,  p r e d . 41 . 3 ( 1 9 . 9 ) 4 9 . 8  ( 1 2 . 8 ) 0 41 . 3 49.  8 45.  6
p i e r c . p r e d .  1 3 . 2 ( 2 . 1 ) 1 3 . 0  ( 1 0 . 3 ) 0 3 . 2 13 . 0 8.  1
p i e r c .  p r e d ,  s 0 , 2 ( 0 . 3 ) 0 . 1  ( 8 . 7 ) 0 0 . 2 0 . 1 0 . 2
1 St
1OOdx/N 
p r e d , 
d i s a p p .
3 4 . 2
3 4 . 2  
8 . 2
47.  4
( 1 9 . 3 )
( 7 . 7 )  
( 3 3 . 2 )
2 2 . 7  ( 2 0 . 0 )
2 2 . 7
6 2 . 9  ( 1 9 . 6 )
8 9 . 2 
8 9 . 2
2 8 . 4
( 1 4 . 9 )
( 2 3 . 1 ) 2 7 . 2 3 4 . 5 3 0 . 9
2nd
lOOdx/N 
d i s a p p .
4 4 . 4
15-0
( 1 6 . 0 )
( 1 4 . 1 )
3-7.1 ( 1 9 . 5 )  
8 . 5  ( 6 . 3 )
7 1 . 6
6 3 . 3
9 5 . 5
( 23 .  1) 
( 2 2 . 8 )  
( 1 5 . 2 )
—^ S e e  T a b l e  30 
- S e e  T a b l e  25
2 /
— See T a b l e  34.
4 /— Co n f i d e n c e  i n t e r v a l s  P <  0 . 0 5 115
T a b l e  37.  P o p u l a t i o n  
d e v e l o p me n t a l  s t a ge s




X 1976 1/ 1977
2 /
Cage 3 /
P reda t  i on 
1976 1977 X
( c . i . ) t —/ ( c . i . ± ) ( c .  i . ±>
Eggs unacc.
n . erne r g .
par .
chew.  p r e d .  
p i e r c . p r e d .  1 
p i e r c .  p r e d .  s
7 - 7  
5 . 0  
1 . 1 
6 9 . 6  
0 
0
( 7 . 6 )
(11 . M  
( 1 . 8 )  
( 1 9 . 9 )
2.  1 
9 . 6  
0
12 . 2  
4 . 2 
6 . 2
( 4.  3) 
( 1 3 . 8 )
( 1 2 . 8 )  
( 1 0 . 3 )  







( 1 3 . 7 )
1 . 1 
6 9 . 6 12 . 2  
b . 2  
6.  2
9 . 0  
0 . 5  
40.  9 




d i s a p p .
16 . 6
16 . 6
7 9 . 3
( 1 9 - 3 )
( 3 3 . 2 )
65.  7 
6 5 . 7  
8 7 . 5
( 20 .  0 
( 1 9 . 6 )
8 6 . 5
8 6 . 5  
27.  1
( 1 3 . 7 )  
( 2 1 . 0 ) 5 4 . 4 6 0 . 4 5 7 . 4
2nd
lOOdx/N 
d i s a p p .
20.  7 
4 . 5  
7 5 . 6
( 1 6 . 0 )  
( 1 4 .  1)
12 . 5  
8.  4
8 8 . 6
( 1 9 . 5 )  
( 6 . 3 )  
( 2 3 . 7 )
7 2 . 9  
6 4 . 6  
82.  3
( 2 1 . 0 )  
( 2 0 . 8 )  
( 1 3 . 9 )
—^ See T a b l e  3 1 . 2 / s . . T a b l e 35.
—^ See T a b l e  26 4 /— C o n f i d e n c e  i n t e r v a l s  P X  0 . 0 5
Table 38. Populat ion development o f  Nezara v i  r i d u la  on soybean dur ing  the R5-R6 developmental
stages
100 qx
X d fX 1976iL/ 1977—/ Cage-2/ Predat ion c . , fField x
/ . M /  (c. i ( c . i . - ) ( c . i . - ) 1976 1977
X
Eggs unacc. 9.1 ( 9.4) 0.8 0 4.9
n. emerg. 10.1 (14.0) 18.5 (21.5) 14.0 (10.5) 14.2
par. 1.3 ( 2.2) 0.8 0 1.3 0.8 1.1
chew. pred. 23.5 (24.4) 18.2 ( 6.5) 0 23.5 18.2 20.9
pierc.  pred. 1 2.6 ( 2.5) 1.1 0 2.6 1.1 1.9
pierc.  pred. s 0 0 0
1st 53.4 (23.7) 60.6 (29 . 0 ) 86.0 (10.5) 57.0
lOOdx/N 53.4 60.6 86.0 57.0
pred. 1.4 ( 9.4) 38.0
d i sapp. 61.5 (40.7) 53.1 (27.4) 20.0 (16.4) 42.9 33.1 20.0
2nd 37.1 (19.6) 46.9 (27.4) 80.0 (16.4) 42.0
lOOdx/N 19.0 (17.3) 30.2 (28.8) 67.1 (16.1) 24.6
pred. 0.4 ( 0.3) 25.8
d i sapp. 53.2 (12.7) 59.2 (20.4) 30.6 (10.8) 23.0 28.6 30.6
3rd 46.4 ( 9.4) 40.8 (20.4) 69.4 (10.8) 43.6
100 dx/N 9.3 ( 0.9) 10.2 ( 9.0) 44.7 ( 7.1) 9.8
pred. 30.0
d i sapp. 58.0 ( 7.8) 24.7 (13.9) 11.3 ( 6.5) 46.7 13.4 11.3
I ' s e e Table 33. 1 / See Appendix Table 27. —^ See Table 27.
— Confidence intervals P< 0.05. — Percent disappearance calculated from 




X X 1976^ 1977—7 Cage—^ Predat ion F ield^x
( c . i . - ) ( c . i . ± ) ( c . i . * ) 1976 1977 ' ' 5C
4th 42,0 ( 7.2) 75.3 (13.9)  , 88.7 (18.3) 58.7
lOOdx/N 5.2 ( 0.8) 6.9 ( 7 . 2 ) 5 / 39.8 ( 7.9) 6.1
disapp. 52.6 19.4 5.9 (18.2) 36.0
5th 47 .4 80.6 94.1 ( 7.4) 64,0
lOOdx/N 2.5 6.4 38.2 ( 8.6) 4.5
d i sapp. 46.7 13.4 0 30.0
Adults 53.3 86.6 100.0 ( 7.6) 70.0
lOOdx/N 1.3 5.5 38.2 ( 8.6) 3.4
119
p r e d a t i o n  in each y e a r  was s i m i l a r  t o  t h a t  o b s e r v e d  f o r  3rd  
nymphal  i n s t a r s  and a d d i n g  t o  t h a t  f i g u r e  t he  p e r c e n t  d i s ­
a p p e a r a n c e s  o b s e r v e d  f o r  *fth and 5 t h  i n s t a r  nymphs in t he  
cage s t u d i e s ,  whi ch were  5-9% and 0% r e s p e c t i v e l y .  P e r c e n t  
s u r v i v a l  t o  a d u l t  in 1976 and 1977 was 1.3% and 5*5% 
r e s p e c t i v e l y ,  g i v i n g  a mean s u r v i v a l  o f  3.**%. I t  s hou l d  be 
r e a l i z e d  t h a t  o t h e r  f a c t o r s ,  such as wi nd and r a i n f a l l  were  
no t  a c c o u n t e d  f o r  in t he  d i s a p p e a r a n c e  o f  nymphal  i n s t a r s  in 
t he  f i e l d .  Howe v e r ,  t h e y  wer e  b e l i e v e d  to be o f  l e s s e r  im­
p o r t a n c e ,  an a s s u mp t i o n  based on s e v e r a l  o b s e r v a t i o n s  d u r i n g  
and f o l l o w i n g  heavy  wi nd and r a i n s t o r m s .  F i r s t  nymphal  i n s t a r s  
on an egg mass wer e  o b s e r v e d  f o r  1 hour  d u r i n g  heavy r a i n f a l l  
combined w i t h  s t r o n g  wi nds  in 1975 ,  and no m o r t a l i t y  was
o b se r v ed  d u r i n g  t h i s  p e r i o d .  D u r i n g  t h e  same season a c l u s t e r
o f  2nd i n s t a r  nymphs was o b s e r v e d  f o r  2 hour s  d u r i n g  heavy
r a i n  and s t r o n g  g u s t s  o f  wi nd and s u r v i v a l  was 100%. However ,
o t h e r  o b s e r v a t i o n s  a l s o  made d u r i n g  r a i n  showed t h a t  a 2nd 
and 3r d nymphal  i n s t a r  d i r e c t l y  h i t  by a d r o p l e t  were d i s ­
l odged f r om t h e  p l a n t s .
The i m p o r t a n c e  o f  s e v e r a l  i n s e c t  gr oups  and s p i d e r s  
w i t h  r e g a r d  to t h e  p o p u l a t i o n  dynami cs o f  Neza ra v ?r ? d u 1 a on 
3 d e v e l o p me n t  s t a g e s  o f  soybeans a r e  p r e s e n t e d  in T a b l e s  3 9 ,  
k O , and *»1 . They were  a r r i v e d  a t  by c a l c u l a t i n g  t h e  p e r ­
c e n t a g e s  o f  numbers o f  d i r e c t  o b s e r v a t i o n s  f o r  eggs and 1st
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T a b l e  39.  P r e d a t o r s  and t h e i r  pr oposed f e e d i n g  a c t i v i t y  on 
d i f f e r e n t  l i f e  s t a g e s  o f  Neza ra v ? r i du 1 a on soybean d u r i n g  




Egg s—^ n o t  emerged 10.1
pa ras i t  i zed 0 . 7
Tr  i s s o l c u s  b a s a l i  s 0 . 7
e a t e n 4 5 . 6
S c h i s t o c e r c a  obsc ur a 9 . 9
Or c he l i mum n i g r i p e s 1 . 0
Co n o c e p h a l u s  f a s c i a t u s 1. 0
Cocc i n e 11 ids 1 . 0
S o l e n o p s i s  i n v i c t a 3 2 . 7
s ucked 8.  1
N . v i r i d u 1 a 6 . 8
Eusch i s t u s  s e r v us 0 . 8
E u s c h i s t u s  t r i s t i g m u s 0 . 3
Lar gus 2nd i n s t a r 0 . 2
1 s t * ' d i sappea red 2 8 . 4
p r e d a t o r s 3 0 . 9
Geocor  is s p p . 7 . 7
Nab i s s p p . 7 . 7
S . i n v i c t a 9 . 8
Chr ysopa  l a r v a e 3 . 8
An t h  i cus ce rv i n us 1 . 9
2nd d i sappea red 95-  5
— See T a b l e  36. — See T a b l e  19.  “  See T a b l e  20 .
T a b l e  40 .  P r e d a t o r s  and t h e i r  pr oposed f e e d i n g  a c t i v i t y  on 
d i f f e r e n t  l i f e  s t a g e s  o f  N e z a r a  v i r ? d u 1 a on soybean d u r i n g  




r 2 /  Eggs— no t  emerged 9 - 0
p a r a s i t i z e d 0.  4
T r i s s o l c u s  b a s a l i s 0 . 4
e a t e n 1 2 . 2
S c h i s t o c e r c a  obscur a 9 - 5
Or che l i mum n i g r i p e s 0 . 9
Conocepha l us  f a s c i a t u s 0 . 9
Cocc i n e 11 ids 0 . 9
s ucked 2.  1
N . v i r i d u 1 a 1 . 8
Eusch i s t  us se rvus 0 . 2
E u s c h i s t u s  t r i s t i g m u s 0.  1
i * 3 /1 s t — d i s a p p e a r e d 27 .  1
p r e d a t o  rs 57 .  ^
Ge o c o r i s  spp. 20 .  9
Nab i s s p p . 20 .  9
Chr ysopa l a r v a e 1 0 . 4
An th i cus ce rv i n us 5 . 2
2nd d i sappea red 82.  3
—^ See T a b l e  37- —^See T a b l e  19. 3 /— See T a b l e  20 .
T a b l e  41 .  P r e d a t o r s  and t h e i r  pr oposed f e e d i n g  a c t i v i t y  on 
d i f f e r e n t  1 i f e  s t a g e s  o f  N e z a r a  v ? r j d u 1 a on soybean d u r i n g  




r 2 /  E g g s - not  emerged 1 4 . 2
pa ras i t  ? zed 1 . 1
T r  i s s o 1cus b a s a 1 is 1 . 1
e a t e n 2 0 .  9
S c h i s t o c e r c a  obsc ur a 16.1
Or che l i mum n i g r i p e s 1 . 6
Conocepha l us  f a s c i a t u s 1 . 6
Cocc i n e 11 ids 1 . 6
sucked 1 . 9
N. v i r i d u 1 a 1 .6
E u s c h i s t u s  s e r v u s 0 . 2
E u s c h i s t u s  t r i s t i g m u s 0.  1
i s t ^ d i sappea red 2 0 . 0
p r e d a t o r s 3 8 . 0
Geocor  i s s p p . 1 3 . 8
Nab i s spp. 1 3 . 8
Chr ysopa l a r v a e 6 . 9
A n t h i c u s  c e r v i n u s 3 . 5
2n d—^ d i sappea red 30.  6
p r e d a t o  rs 25 .  8
0.  n i g r i pe s 2 .  1
S i nea d iadema 2 .  1
Geocor  i s spp. 8 . 3
Nab i s s p p . 3 . 5
Pod i sus  macu1 i v e n t r i s 1 .4
Cocc i n e 11 ids 0 . 7
Leb i a ana 1 i s 4 . 2
Sp i de r s 3 . 5
3rd d i s a p p e a r e d 1 1 . 3
p r e d a t o r s 30.  1
—^ See T a b l e  38.
2 /— See T a b l e 19.
—^  See T a b l e  20 . —^See T a b l e 2 2 .
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nymphal  i n s t a r s  ( T a b l e s  18 and 1 9 ) ,  and t he  p e r c e n t a g e s  o f
32
p r e d a t o r s  p o s i t i v e  f o r  P,  w i t h  r e g a r d  t o  2nd i n s t a r  
nymphs ( T a b l e  22)  , i n t o  t he  p e r c e n t a g e  o f  p r e d a t i o n  a r r i v e d  
a t  by compar i ng  l i f e  t a b l e s  d e v e l o p e d  in t h e  f i e l d  w i t h  t hos e  
d e v e l o p e d  in f i e l d  cages ( T a b l e s  3 6 ,  3 7 ,  and 3 8 ) .  M o r e o v e r ,  
w i t h  r e g a r d  t o  chewi ng i n s e c t s ,  t he  p e r i o d  d u r i n g  wh i c h  t h e  
o b s e r v a t i o n s  were  made was a l s o  t a k e n  i n t o  c o n s i d e r a t i o n .
F i g u r e s  g i v e n  a r e  t e n t a t i v e ,  because  number  o f  s p e c i e s  
o b s e r v e d  f e e d i n g  c a nnot  be r e g a r d e d  as a b s o l u t e .  M o r e o v e r ,  
w e a t h e r  e f f e c t s ,  a l t h o u g h  no t  b e l i e v e d  t o  be i m p o r t a n t ,  were  
not  a c co u n t e d  f o r .  The p e r c e n t a g e s  s hou l d  t h e r e f o r e  be c on­
s i d e r e d  as b e i n g  r e l a t i v e l y  a c c u r a t e  as i n d i c a t i o n s  o f  t he  
i mp o r t a n c e  o f  t he  s e v e r a l  p r e d a t o r  gr oups as m o r t a l i t y  
f a c t o r s  in t he  d e v e l o p me n t  o f  p o p u l a t i o n s  o f  Neza ra v i r i d u 1 a .
The main p r e d a t o r  o f  eggs in t h e  e a r l y  season ( T a b l e  
39)  was So 1enops i s i n v i e t a , wh i c h  a c c o u n t e d  f o r  3 2 . 7 %  o f  
t he  eggs e a t e n .  T h i s  f i g u r e  a g r e e s  w i t h  t h e  mean 35. 0% a t t r i b ­
u t e d  t o  f i r e  a n t s  in T a b l e s  30 and 3^.  S ch i s t o c e  rca obs cu r a , 
a c c o u n t i n g  f o r  9 . 9 % ,  was c o n s i d e r e d  t he  2nd most  i m p o r t a n t  
p r e d a t o r ,  f o l l o w e d  by 0 r c h e 1 ? mum n i g r i p e s , Conoc e pha 1 us 
f a s c  i a t u s , and C o c c i n e 1 1 i d s . D u r i n g  t h e  R3~R^ d e v e l o p me n t  
s t a g e  ( T a b l e  *»0) , g r a s s h o p p e r s  wer e  c o n s i d e r e d  t he  main p r e d ­
a t o r s  o f  e g g s ,  wh i ch  was a l s o  t he  case d u r i n g  t h e  R5-R6  
s t a g e  ( T a b l e  4 1 ) .  F e e d i n g  by S^ . obs cur a  d u r i n g  t h i s  p e r i o d
12A
a c c o u n t e d  f o r  16 . 1%,  w h i l e  1.6% was a t t r i b u t e d  each t o  O r c h e 1 i -  
mum n I g r I pe s , Conocepha 1 us f a  s c i a t  u s , and C o c c I n e 11 I d s . P r e d a -  
d a t i o n  by p f e r c i n g - s u c k 1ng I n s e c t s  amounted t o  8,1% In t he  
e a r l y  season and was m a i n l y  caused by N e z a r a  v i r I d u 1 a and i t s  
nymphs ( 6 , 8 % ) ,  f o l l o w e d  by E u s c h i s t u s  s e r v us  ( .0.8%) and JE. 
t  r i s t  j'gmus ( 0 , 3 % ) ,  Nymphs o f  La rgus succ ? n c t us  a c c o u n t e d  
f o r  0 . 2 %.  D u r i n g  t h e  RA and R6 d e v e l o p m e n t a l  s t a g e s ,  
p r e d a t i o n  by t h e  P e n t a t o m i d a e  was 2. 1% and 1.9% r e s p e c t i v e l y ,  
and was a g a i n  c o n s i d e r e d  t o  be m a i n l y  caused by N_. v ? r i d u 1 a 
and i t s  n y m p h s .
S-ol en ops' i s i n y i e t a  was p r o b a b l y  an i m p o r t a n t  p r e d a t o r  
d u r i n g  t h e  e a r l y  season on 1st  nymphal  i n s t a r s ,  a c c o u n t i n g  
f o r  9 , 8 %,  f o l l o w e d  by Geocor  ? s and Nab i s s p p . ,  whi ch a c c o u n t ­
ed each f o r  1 >1%.  C'h ry Sop a l a r v a e  and Anth ? cus e e r y  i nus 
a c c o u n t e d  f o r  3 , 8% and 1.9% r e s p e c t i v e l y .  Du r i n g  t h e  RA and 
R6 de v e l o p me n t  s t a g e s ,  Geocor  i s and Nab Is s p e c i e s  wer e  c o n ­
s i d e r e d  t o  be t h e  p r i n c i p a l  p r e d a t o r s  o f  1st  nymphal  i n s t a r s .  
Ca.  A2% was t a k e n  by t h i s  p r e d a t o r  compl ex  d u r i n g  t h e  R3-RA 
de v e l o p me n t  s t a g e s ,  and ca ,  2 7 % d u r i n g  t h e  R5-R6 s t a g e s .  Pr eda  
11 on on 2nd i n s t a r  nymphs d u r i n g  t he  e a r l y  s t a g e s  o f  d e v e l o p ­
ment  o f  soybeans was i n s i g n i f i c a n t  due t o  h i gh  m o r t a l i t y  
caused by t h e  abs e nc e  o f  an a d e q u a t e  f ood s o u r c e ,  but  became 
i m p o r t a n t  ( .25,8%)  d u r i n g  t h e  R5-R6 de v e l o p me n t  s t a g e s  
( T a b l e  A l ) ,  Geocor  i s spp.  were  t he  l e a d i n g  p r e d a t o r s  ( 8 . 3 % ) ,
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f o l l o w e d  by L e b i a  a n a l i s  ( 4 . 2 % ) ,  Nab i s spp.  and s p i d e r s  w i t h  
each 3 . 5%,  0 r c h e 1 i mum n i g r i  pes and S i nea d ? adema each 2 . 1 %,  
Pod i s us  macu1?y e n t r i s 1 . 4%,  and C o c c i n e l l i d s  w i t h  0 . 7 %.
P r e d a t i o n  on 3 r d  i n s t a r  nymphs was 3 0 . 1 % ,  but  t he  
e f f e c t s  o f  d i s p e r s i o n  wer e  a l s o  i n c l u d e d  in t h i s  f i g u r e .
The l a r g e  number  o f  i n s e c t s  o b s e r v e d  p r e y i n g  on t he  
d i f f e r e n t  l i f e  s t a g e s  o f  Neza ra v i r i d u 1 a i n d i c a t e d  t he  
i mp o r t a n c e  o f  t he  t o t a l  compl ex  r a t h e r  t han an i n d i v i d u a l  
s p e c i e s .  T h e r e  was no c o r r e l a t i o n  bet ween numbers o f  s e v e r a l  
p r e d a t o r s  p r e s e n t ,  and p r e d a t i o n  o b s e r v e d  on 1st  nymphal  
i n s t a r s  ( T a b l e  4 2 ) .  C o r r e l a t i o n  c o e f f i c i e n t s  be t ween p r e d a ­
t i o n  on eggs and numbers o f  chewi ng i n s e c t s  ( T a b l e  43)  showed 
t h a t  t he  g r a s s h o p p e r  compl ex as a whol e  was r e s p o n s i b l e  f o r  
most  o f  t h e  f e e d i n g  by chewi ng i n s e c t s  in 1976.  Of  t he  4 
groups o b s e r v e d ,  Sch ? s t o c e  rca obscu ra a p p e a r e d  t o  be t he  
m a j o r  egg f e e d e r ,  w i t h  a c o r r e l a t i o n  c o e f f i c i e n t  o f  0 . 3 6 , f o l ­
lowed by t he  Conoce pha1 us and 0 r c h e 1? mum compl ex  w i t h  0 . 2 9  
and t he  Me 1a n o p 1 us spp.  w i t h  0 . 0 2 .  T h i s  c o n f i r m e d  t h e  f i n d ­
ings based on t he  d i r e c t  o b s e r v a t i o n s  as d i s c u s s e d  e a r l i e r ,  
w i t h  t he  e x c e p t i o n  o f  t he  Me 1 an op 1u s s p p . ,  wh i ch  a l t h o u g h  
o b s e r v e d  in t he  n e i g h b o r h o o d  o f  e a t e n  egg ma sses ,  wer e  o n l y  
o b s e r v e d  f e e d i n g  in t he  l a b o r a t o r y .  In 1977 no s i g n i f i c a n t  
c o r r e l a t i o n  was f ound bet ween p r e d a t i o n  and t h e  g r a s s h o p p e r  
c ompl ex ,  however  a h i g h l y  s i g n i f i c a n t  c o r r e l a t i o n  was f ound
T a b l e  42 .  C o r r e l a t i o n  c o e f f i c i e n t s  between d i s a p p e a r a n c e  o f  1st  nymphal  i n s t a r s  
and number o f  p r e d a t o r s
1976 1977 Cor re 1 a t  i on 
c o e f f i  c i e n t s
Dev e l opment a l  s t age R 1 R3 R6 R 1 R3 R6
No. /  50 sweeps. ] /
Geocor  is s p p . 0.  4 0 . 3 0 . 3 7 . 9 1 . 0 0 . 8 - 0 . 1 6
R e d u v i o l i s  spp.  + 
T rop icon ab i s
caps i fo rm i s 0.  4 0.  1 0 . 2 1. 0 0 . 2 0 . 3 -  0 . 41
S i nea d i adema 0 0.  1 0 . 2 0 . 2 0 . 2 0 . 2 0 . 3 6
Podi sus  macu1 i v e n t r i s 0.  1 0.  1 0 0.  1 0.  1 0 0 . 2 9
Leb i a ana 1 i s 1 . 1 0 . 7 1 .2 1 1 . 3 2 . 5 0 . 4 -  0 . 0 7
S o l e n o p s i s  i n v i c t a  
0 r c h e 1 i mum +
0 . 2 0 0 0 . 2 0.  1 0 -  0 . 2 2  
0 . 4 3
Conocephal us  nymphs 0.  1 0 . 2 0 . 2 0 0.  1 0 -  0 . 2 7
Cocc i n e 11 ids 0 . 2 0 0 1 . 2 0.  1 0.  1 -  0 . 0 7
Sp i de rs 0 . 5 0 . 6 0.  1 1. 5 0.  8 0 . 4
P l a t h y p e n a  scabr a  +
P s e u d o p l u s i a  i n c l u d e n s
+ An t  i ca rs i a
gemmata1 i s 0 2 . 3 8 . 6 0 . 6 0 . 4 9.  1 -  0 . 2 6
Devel opment  Stage  
1st  nymphal  i n s t a r
R1 R3 86 R1 R3 R6
% d i sappea red.?/ 2 7 . 2 54.  4 42.  9 3 4 . 5 60.  4 33.  1
—^See Append i x  T a b l e s 1 an d 3.
2 /
See T a b l e s  36 , 37,  and 3 8 .
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T a b l e  43.  C o r r e l a t i o n  c o e f f i c i e n t s  between egg masses o f  
Neza ra v i r i d u 1 a e a t e n  and numbers o f  chewi ng i n s e c t s ! . /
Co r re 1 a t  i on c o e f f  i ci  e n t s  ( r )
S p e c i e s ' S76 1977
S o l e n o p s i s  i n v i c t a - 0 . 0 * }  NS 0 . 7 1 * *
S c h i s t o c e r c a  ob s c u r a 0 . 3 6  NS 0 . 3 1  NS
Conocepha l us  f a s c i a t u s  +
Or che l i mum n i g r i p e s 0 . 2 9  NS - 0 . 1  NS
Me 1a n o p 1 us spp. 0 . 2 2  NS 0 . 2 1  NS
S. o b s c u r a  + C. f a s c i a t u s  +
0.  n i g r i p e s 0 . 4 2  NS 0 . 2 4  NS
S. o b s c u r a  + C. f a s c i a t u s  +
0.  n i g r i p e s  + M e l a n o p l u s  spp. 0.  4 9 * 0 . 4 7  NS
S. o b s c u r a  + C. f a s c i a t u s  +
0.  n i g r i p e s  + M e l a n o p l u s  spp.
+ S. i n v i c t a 0.  4 5 * 0.  5 6 *
NS = n o n s i g n i f i c a n t  
P > 0 . 0 5
—^See Ap p e n d i x  T a b l e  32.
* *  = P < 0 . 0 1  *  = P <  0 , 0 5
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between p r e s e n c e  o f  So 1enops i s i n v i c t a  and numbers o f  eggs  
e a t e n  .
No s i g n i f i c a n t  c o r r e l a t i o n  c o u l d  be d e t e c t e d  between  
numbers o f  eggs d e s t r o y e d  by p i e r c i n g - s u c k i n g  i n s e c t s  and 
numbers o f  Neza ra v i r i d u 1 a and i t s  nymphal  i n s t a r s  ( T a b l e  b k ) . 
T h i s  i n d i c a t e d  t h a t  a l t h o u g h  N_. v i r i du 1 a was t h e  l e a d i n g  
p i e r c i n g  p r e d a t o r  a c c o r d i n g  t o  d i r e c t  o b s e r v a t i o n s ,  p i e r c i n g -  
s u c k i n g  damage was done by a v a r i e t y  o f  i n s e c t s .  Eusch i s t us  
se r vus and E u s c h i s t u s  t  r ? st  i gmus have a l r e a d y  been me n t i o n e d  
in t h i s  r e s p e c t .  I t  i s  p r o b a b l e  t h a t  o t h e r  P e n t a t o m i d s  and 
t h e i r  nymphal  i n s t a r s  f eed  on eggs o f  N. v i r i d u l a .
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T a b l e  b k .  C o r r e l a t i o n  c o e f f i c i e n t s  between egg masses  
d e s t r o y e d  by p i e r c i n g - s u c k i n g  i n s e c t s  and numbers o f  a d u l t s  
and nymphal  i n s t a r s  o f  Neza ra v i r ? d u 1 a
C o r r e l a t i o n  c o e f f i c i e n t s  ( r )
S p e c i e s  1976 1977
Ne z a r a  v i r i d u l a  - 0 . 1 3  NS 0 . 3  NS
NS p non s i g n i f i c a n t P = > 0 . 0 5
D ! SCUSS | ON
When t he  i m p o r t a n c e  o f  t h e  3 e n v i r o n m e n t a l  f a c t o r s ,  
w e a t h e r ,  f o o d ,  and n a t u r a l  e n e m i e s ,  a r e  c o n s i d e r e d  in r e l a ­
t i o n  t o  Neza ra v i r i d u 1 a , i t  seems t h a t  c l i m a t e  is t he  p r e ­
domi nant  l i m i t i n g  f a c t o r  in r e g a r d  t o  i t s  d i s t r i b u t i o n .  I t s  
r e q u i r e m e n t  f o r  r e p r o d u c t i v e  p a r t s  o f  p l a n t s  makes f ood t he  
2nd most  i m p o r t a n t  l i m i t i n g  f a c t o r .  R e s u l t s  o f  t h i s  s t udy  
c l e a r l y  showed t h a t  t he  v e g e t a t i v e  and e a r l y  r e p r o d u c t i v e  
s t a g e s  o f  soybean p l a n t s  were  i n a d e q u a t e  as a f ood s o u r c e ,  
and t h a t  d e v e l o p i n g  and m a t u r i n g  seeds were  n e c e s s a r y  f o r  
opt i mum d e v e l o p m e n t .
P r e d a t i o n  a p p e a r s  t o  be t he  3 r d  most  i m p o r t a n t
l i m i t i n g  f a c t o r .  In t h i s  s t u d y  i t s  i mpact  can be seen by
c o n s i d e r i n g  t he  mean p o p u l a t i o n  d e v e l o p me n t  o v e r  t h e  y e a r s  
1976 and 1977 and compar i ng  t h e s e  f i g u r e s  w i t h  t h e  d e v e l o p ­
ment  o b s e r v e d  in f i e l d  c a ge s .  Under  opt i mum c o n d i t i o n s  
s u r v i v a l  t o  a d u l t  s t a g e  was 3 8 . 2 %, w h i l e  t he  c a l c u l a t e d  
s u r v i v a l  in t h e  f i e l d  was 3- 4%.
T a b l e  45 g i v e s  a summary o f  a l l  i n s e c t s  o b s e r v e d
p r e y i n g  on eggs and nymphs o f  N_. v ? r i du 1 a in t h e  f i e l d .
S p i d e r s  a r e  l i s t e d  in T a b l e  46 .  Eggs were  p r e y ed  on 114 
t i m e s ,  by 11 i n s e c t  s p e c i e s ,  b e l o n g i n g  t o  4 o r d e r s  and 8 
f a m i l i e s .  S i x  i n s e c t s  s p e c i e s ,  b e l o n g i n g  t o  4 o r d e r s  and 5
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Table bS. Insects  observed prey ing  on Nezara v i  r i d u l a  in soybean




Eggs 1st 2nd 3rd
Tagged wi th 
P
2nd 3rd 4th 5th
Schistocerca obscura 1
S. obscura nymph 9
Orchelimum nigripes  
0. n igripes nymph 1
Conocepfral us' fasciatus 1 
Miogryllus vert  i ca l i s  
Nezara vi r idu la  30
Nezara 5th instar  2
Nezara 3rd instar  b
Nezara 2nd instar  5
Euschistus servus 5
Euschistus tr is t igmus 2
Geocoris punctipes 9 2
£.• punct?pes nymph 9 2
Geocoris uliginosus 1
Reduviolus rosei penn ? s 3
J3. rose i penn i s nymph 
Tropiconabis caps i formi s 
J_. capsiformis nymph 1
Podisus macu1iven tr is  
P_. maculiventr is  nymph 
Sinea diadema nymph 
Largus succinctus 
J_. succinctus nymph 1
Solenopsis inv ic ta  33 5
Coccinel l id larvae 1
Coleomegilia maculata 
Anthicus cervinus 1
Lebia anal i s
Chrysopa 1 a rvae 2















Total = 179 ] ] b  16 32
1/See Tables 18, 20, 21, 22, and 23.
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T a b l e  k6. S p i d e r s  o b s e r v e d  p r e y i n g  on Neza ra v ? r i d u l a  i n
s o y b e a n  f i e l d s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  19 7 5 “  1371
No. t i me s  o b s e r v e d
S p e c i e s Nymphal  i n s t a r s
2nd k t h A d u l t
T a g g ^  w i t h
A r a n i e l l a  sp. 1
T h e r i d i o n  a l b i d u m 2
T h e r i d i o n  sp.  i mm. k
Ph i d i ppus audax  
P. audax nymph 1 2
1
Oxyope s s a l t  i cus 
Pa rdosa s a x a t  i 1 i s
1
1
P i s a u r i n a  sp.  i mm. 1
Misumena sp.  imm. 1
T o t a l  = 15 8 5 1 1
— See T a b l e s  21 and 22 .
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f a m i l i e s ,  we r e  o b s e r v e d  f e e d i n g  16 t i m e s  on 1 s t  i n s t a r  n y mp hs ,
w h i l e  a t o t a l  o f  5^ cases o f  p r e d a t i o n  were o b s e r v e d  w i t h
r e g a r d  t o  2nd nymphal  i n s t a r s .  Se v en t ee n  o f  t h e s e  were
32r e c o r d e d  by d i r e c t  o b s e r v a t i o n s  and 37 by means o f  P. E i g h t
i n s e c t  and 6 s p i d e r  s p e c i e s  were  i d e n t i f i e d ,  whi ch be l onge d
t o k o r d e r s  and 13 f a m i l i e s .  P r e d a t i o n  on 3rd i n s t a r  nymphs,
by 5 i n s e c t  s p e c i e s  b e l o n g i n g  t o  2 o r d e r s  and A f a m i l i e s  was
32e s t a b l i s h e d  by means o f  P.
The i m p o r t a n c e  o f  t h e  red i mp o r t e d  f i r e  a n t  as a 
p r e d a t o r  in a soybean e c o s y s t e m was c l e a r l y  d e m o n s t r a t e d  in 
p l o t s  wher e  t h i s  i n s e c t  had been e l i m i n a t e d  w i t h  m i r e x  b a i t .  
P o p u l a t i o n s  o f  Ant h i cus ce rv i n us , Pt e  r o s t  i chus c h a 1c i t e  s , and 
t h e  gr ound s p i d e r  compl ex  i n c r e a s e d  s i g n i f i c a n t l y  in t hos e  
f i e l d s .
So 1enops 1 s i n v i c t a  a p p e a r e d  t o  be a l s o  an i m p o r t a n t  
p r e d a t o r  on eggs o f  N e z a r a  v i r i d u 1 a in t h e  e a r l y  p a r t  o f  t he  
season .  Howe v er ,  d u r i n g  t h e  RA, R5 and R6 de v e l o p me n t  s t a g e s  
o f  t h e  soybeans no p r e d a t i o n  was o b s e r v e d  by f i r e  a n t s ,  a l ­
though t h e y  were o b s e r v e d  on t he  gr ound in u n t r e a t e d  p l o t s .
The f a c t  t h a t  no f e e d i n g  o b s e r v a t i o n s  were  made d u r i n g  t he  
l a t e r  p a r t  o f  t he  season mi gh t  be due to an abundance  o f  
a l t e r n a t i v e  p r e y ,  w h i l e  i n c r e a s e d  f o l i a g e  o f  t h e  p l a n t s  d e ­
c r e a s e s  t h e  chance o f  a n t s  f i n d i n g  egg masses.
D i r e c t  o b s e r v a t i o n s  in t he  f i e l d ,  combi ned w i t h  
f e e d i n g  a c t i v i t y  o b s e r v e d  in t he  l a b o r a t o r y  s t r o n g l y  i n d i ­
c a t e d  t h a t  g r a s s h o p p e r s  were  t he  main p r e d a t o r s  o f  eggs o f  
Ne za ra v i r  i d u 1 a d u r i n g  the  m i d d l e  and l a t e r  p a r t s  o f  the  
season in t h i s  p a r t i c u l a r  e c o s y s t e m.  The P e n t a t o m i d a e  a l s o  
a p p e a r e d  t o  be i m p o r t a n t  p r e d a t o r s  o f  eggs .  C a n n i b a l i s m  
by N_. v i r i d u 1 a and i t s  nymphal  i n s t a r s  was o b s e r v e d  most  f r e ­
q u e n t l y  p r o b a b l y  due t o  l a r g e r  p o p u l a t i o n s  p r e s e n t .
F i e l d  and l a b o r a t o r y  o b s e r v a t i o n s  i n d i c a t e d  t h a t  the  
H e m i p t e r a  Geoco r ?. s p un c t  i pe s , Re d uv ? o 1 u s r o s e i p e n n i s , T rop i -  
con ab i a caps i fo rm i s and S i nea d i adema were  t he  more i m p o r t a n t  
p r e d a t o r s  o f  1 s t ,  2nd,  and 3r d nymphal  i n s t a r s .  A l l  k s p e c i e s  
were f r e q u e n t l y  r e c o r d e d  f e e d i n g  on nymphs.  They were  p r e s e n t  
in s u b s t a n t i a l  numbers in t he  soybeans m o n i t o r e d .
CONCLUSION
The f o l l o w i n g  i n s e c t s ,  b e l o n g i n g  t o  4 o r d e r s  and 8
f a m i l i e s  we r e  o b s e r v e d  p r e y i r g  on eggs  o f  Neza r a  v i r  i d u 1 a
i n s o y b e a n  f i e l d s :
Sch i s t o c e r c a  obscu r a , O r c h e 1? mum n ? g r ? p e s , Conocepha-  
1 u s f  asc i a t u s  , N_. v i r 1 d u 1 a , Eusch i s t u s  s e r v u s , E_. T r i s t i g m u s , 
Geocor  i s punct  ? pes , JS. u 1 i g i nos us , La rg us s ucc i n c t us  , So 1 enop 
s i s i n v i c t a , and c o c c i n e l l i d  l a r v a e .
A* obs cu ra , £ .  n i g r i pe s , and C_. f a s c i a t u s  were con-  
s i d e r e d  t he  main egg p r e d a t o r s  and a c c o u n t e d  f o r  c a .  o f
t h e  eggs e a t e n  t h r o u g h o u t  t he  g r owi ng  seasons o f  1976 and 
1 9 7 7 .  However ,  t h e  red i mp o r t e d  f i r e  a n t ,  S^ . i n v i e t a , was 
t he  p r e d o m i n a n t  egg p r e d a t o r  d u r i n g  t he  e a r l y  gr owt h and 
d e v e l o p me n t  o f  s o y b e a n s .  I t  was r e s p o n s i b l e  f o r  ca .  3 2 % o f  
t h e  eggs e a t e n  d u r i n g  t h a t  p e r i o d ,  but  was o f  l i t t l e  s i g n i ­
f i c a n c e  d u r i n g  t h e  m i d d l e  and l a t e  s t a g e s  o f  r e p r o d u c t i v e  
d e v e l o p me n t  o f  t h e  soybean p l a n t s .  P r e d a t i o n  by p i e r c i n g - s u c k  
i ng i n s e c t s  was m a i n l y  caused by c a n n i b a l i s m  o f  N^ . v i r i du 1 a 
a d u l t s  and nymphs,  and a c c o u n t e d  f o r  an a v e r a g e  o f  ca .  k% 
o f  t h e  eggs d e s t r o y e d  t h i s  way.  pun c t  i pe s , Re du v i o 1u s
r o s e i p e n n i s , T r op  ? conab i s caps i form ? s , S^ . i n v ? e t a  , An th i cus 
ce rv ? n us and Ch r y sopa  l a r v a ,  r e p r e s e n t i n g  k o r d e r s  and 5
f a m i l i e s ,  were o b s e r v e d  f e e d i n g  on 1st  i n s t a r  nymphs.
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Fe e d i ng  a c t i v i t y  by So 1enops ? s ? n v j e t a  was o b s e r v e d  d u r i n g  
t he  e a r l y  v e g e t a t i v e  s t a g e s  o f  soybean g r o w t h ,  but  no t  d u r i n g  
t he  l a t e r  p a r t  o f  t h e  season .  Geoco r i s and Nab i s spp.  were  
t he  l e a d i n g  p r e d a t o r s ,  a c c o u n t i n g  f o r  c a . 50% o f  1s t  nymphal  
i n s t a r s  p r e y e d  on.
I n s e c t s  and s p i d e r s  f ound t o  p r e y  on 2nd nymphal  
i n s t a r s ,  e i t h e r  by d i r e c t  o b s e r v a t i o n  o r  by means o f  t h e  
r a d i o i s o t o p e  p h o s p h o r u s - 3 2 ,  we r e :
0 r c h e 1? mum n i g r ? p e s , S ? nea d ? a de ma , Geocor  i s pun c t  i p e s , 
G_. u 1 i g ? nos us , Red u v i o 1 us r ose ? penn i s , T r o p i c o n a b i s  caps i -
f or m i s , Pod i s us macu1 i v e n t  r i s , Co 1eomeg i l i a  macu1 a t a , Cocci  -  
n e l l i d  l a r v a e ,  Leb i a ana 1 1 s , A r i e l  l a sp.  imm. ,  The r i d i on 
a 1 b ? d urn, Oxyope s s a 11 i cu s , Ph ? d i pp us a u d a x , P i s s a u r i n a  s p . , 
and M i sumena s p . ,  and be l o nge d  to k o r d e r s  and 13 f a m i l i e s .
Geoco r i s s p p . ,  L^ . ana l  i s , s p i d e r s ,  and Na b ? s spp.
were c o n s i d e r e d  t o  be o f  m a j o r  i m p o r t a n c e .
I n s e c t s  whi ch were  f ound t o  f e e d  on 3rd nymphal  i n -  
32s t a r s  by means o f  P we r e :  M ? og r y 11 us ve r t  i c a 1 i s , La rg us
succ i n c t u s  , G^. pun c t  ? pes , and R_. r o s e i p e n n i s , r e p r e s e n t i n g  2 
o r d e r s  and b f a m i l i e s .
_P. ma cu 1 ? ven t  r i s was o b s e r v e d  p r e y i n g  on 4 t h  and 5 t h  
nymphal  i n s t a r s ,  w h i l e  a Pol  ? s t e s  sp.  was o b s e r v e d  f e e d i n g  on 
5 t h  i n s t a r  nymphs.
P r e d a t i o n  was o f  s i g n i f i c a n t  i mp o r t a n c e  d u r i n g  t he
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l a t e  r e p r o d u c t i v e  s t a g e s  o f  t h e  soybean p l a n t s .  Aver age  
f i e l d  s u r v i v a l  d u r i n g  t h i s  s t a g e ,  f rom eggs t o  a d u l t s  
d u r i n g  t he  seasons o f  1976 and 1977 ,  was 3 . 4%.
S u r v i v a l  o f  Ne z a r a  v i r i d u 1 a caged on soybeans in 
t he  v e g e t a t i v e  r e p r o d u c t i v e  s t a g e s  ( V- R2)  and e a r l y  r e p r o ­
d u c t i v e  s t a g e s  ( R3 - R4 )  was 0.5% and 4.0% r e s p e c t i v e l y ,  and 
i n c r e a s e d  t o  39-1% on soybeans in t he  l a t e  r e p r o d u c t i v e  
s t a g e s  o f  p l a n t  de v e l o p me n t  ( R 5 " R 6 ) .
T h r o u g h o u t  t h e  season s u r v i v a l  in f i e l d  cages t o  
1st  nymphal  i n s t a r s  was ca .  87%, and to 2nd nymphal  i n s t a r s  
c a . 65% •
Second nymphal  i n s t a r s  a p p e a r e d  t o  be t he  most  s u s ­
c e p t i b l e  l i f e  f o r m.  Dur i ng  t h e  V-R2 d e v e l o p m e n t a l  s t a g e s  
96. 4% d i s a p p e a r e d ,  w h i l e  82 . 0% v a n i s h e d  d u r i n g  t h e  R3“ R4 
d e v e l o p m e n t a l  s t a g e s .  M o r t a l i t y  i n c r e a s e d  s i g n i f i c a n t l y  t o  
31.8% d u r i n g  t h e  R5-R6 d e v e l o p m e n t a l  s t a g e s ,  i n d i c a t i n g  
t h a t  d e v e l o p i n g  seeds were a c r i t i c a l  food s our ce  o f  t h i s  
and s u bs e que n t  i n s t a r s .
The i mpact  o f  So 1enop s i s i n v i e t a  on o t h e r  i n s e c t  
s p e c i e s  and s p i d e r s  in a soybean e c o s y s t e m was d e m o n s t r a t e d  
in p l o t s  t r e a t e d  w i t h  m i r e x  in 1977.  P o p u l a t i o n s  o f  An th i cus 
c e r v i  n u s , P t e r o s t i  chus c h a 1c i t e  s , and t he  gr ound s p i d e r  compl ex  
were s i g n i f i c a n t l y  h i g h e r  in t hos e  f i e l d s .
In 1976 ,  p o p u l a t i o n s  o f  Sp i ss i s t  i 1 us f e s  t  i n us 
i n c r e a s e d  s i g n i f i c a n t l y  in p l o t s  t r e a t e d  w i t h  h e p t a c h l o r ,  
as d i d  a d u l t s  and nymphs o f  Pod i s us ma c u 1 i ven t  r i s , w h i l e  
p o p u l a t i o n s  o f  G r y 11 us r uben s , Nemob i us spp.  and ground  
i n h a b i t i n g  s p i d e r s  showed a s i g n i f i c a n t  d e c r e a s e .
In 1977 ,  h o we v e r ,  p o p u l a t i o n s  o f  S. f e s  t  i n u s were  
s i g n i f i c a n t l y  l owe r  in p l o t s  t r e a t e d  w i t h  m i r e x ,  and t h i s  
phenomenon,  combined w i t h  t h e  f i n d i n g s  in 1 9 76 ,  woul d sug­
gest  t h a t  both gr ound s p i d e r s  and t he  c a r a b i d  P t e r o s t i c h u s  
c h a 1c i t e s  mi gh t  be i m p o r t a n t  p r e d a t o r s  o f  t h i s  s p e c i e s .
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A P P E N D  I X
T a b l e  1 The e f f e c t 1 /  ,  . . .  2 /  — o f  some i n s e c t i c i d e s — on i n s e c t  and s p i d e r p o p u l a t i o n s i n a
soybean e c os y s t e m. K r o t z  S p r i n g s ,  L o u i s i a n a , 1976.  Data T a b l e  10
Sample Date No. samples Dev.  s t a ge D i a b r o t i c a  b a l t e a t a
n umbe r Rep.  1-2 Rep. 3 per  t r e a t m e n t soybeans 1 2 3
1 5 / 2 5 6 / 2  1 56 V4 0 . 9 1 . 2 0 . 8
2 6 / 3 6 / 3 0 64 V6 1. 3 1.5 1. 5
3 6 / 1 8 7 / 1 5 24 V8 0 . 6 1.5 0 . 8
4 6 / 2  A 7 / 2 3 24 R 1 1 . 3 1 . 3 0 . 6
5 7 / 2 7 / 3 0 24 R2 7 . 7 3 . 2 2 . 8
6 7 / 1 4 8 / 6 24 R3 3 • 6 2 . 0 1 . 7
7 7 / 2 2 8 / 2 2 22 R4 4 . 5 2.  1 3. 1
8 7 / 3 0 8 / 31 20 R5 16. 2 10 . 9 1 . 7
9 8 / 6 9 / 1  1 20 R5 14 . 2 1 1 . 9 5 . 4
10 8 / 1 3 9 / 1 7 20 R6 8. 1 9 . 0 5 . 9
1 1 8 / 2 2 9 / 2 4 16 R7 6 . 7 10 . 7 6 . 2
12 8/ 31 10/1 12 R7 14. 7 13 . 6 12. 9
13 9 / 1 0 1 0 / 8 12 R8 6.  3 4 . 5 5 . 3
—^  D a t  a a r e  based on 50- sweep samp 1e s .
— T r e a t m e n t  1 = check.  T r e a t m e n t  2 = h e p t a c h l o r  a p p l i e d  a t  3 - 4  kg A I / HA in r e p l i c a t i o n  
1 and 2 on 6 / 1 1  and 7 / 1 4 .  A p p l i e d  a t  6 . 8  kg A I / H A  in r e p l i c a t i o n  3 on 7 / 1 6 .  T r e a t me n t  
3 = h e p t a c h l o r  a p p l i e d  as i n d i c a t e d  in t r e a t m e n t  2.  Me t hy l  p a r a t h i o n  a p p l i e d  a t  0 . 5 8  kg 
A I / H A  in r e p l i c a t i o n  1 and 2 on 6 / 1 9 ,  6 / 2 5  and 7 / 3 1 .  In r e p l i c a t i o n  3 on 7 / 31  and 8 / 2 7 .
T a b l e  1. ( C o n t  i nued)
Sample D i ab r o t  i ca Sample
number  u n d e c i p u n c t a t a  number
1 2 3
1 0 . 7 0 . 3 0 . 2 1
2 0 . 5 0 . 4 0 . 3 2
3 0.  3 0 . 4 0.  1 3
4 0 . 7 0.  8 0 . 2 4
5 0 . 5 0 . 5 0 . 6 5
6 0 . 3 0.  1 0 . 2 6
7 0 . 4 0 . 7 0.  6 7
8 1. 0 1. 1 0 . 9 8
9 0.  8 1 .0 1 . 4 9
10 0 . 5 0 . 9 0 . 3 10
1 1 0 . 6 0 . 5 0 . 7 1 1
12 0.  8 1 . 5 1. 4 12
13 0 . 8 0 . 9 1 .0 13
Cerotoma Sample Sp i ss i s t  i 1 us
t r i f u r c a t a  number f e s t i n u s
1 2 3   1 2 3
0.,8 1 .. 0 0.. 7 1 3. 4 5., 0 4,.5
1. 0 0., 6 0.. 8 2 2. 8 2. 9 3.,4
2. 4 1 .■ 9 1 . 6 3 4. 0 4..5 4..4
10. 6 6.. 8 4.. 3 4 7. 4 9., 1 5. 6
12.,6 10., 0 11.. 0 5 7..8 11.. 3 8., 1
10., 6 6.,4 6..5 6 6.■ 5 10,.5 6..8
6., 0 9..6 5, .5 7 8.. 1 36..5 17..5
34. . 7 28. .8 7..9 8 8. 4 67. .8 11. 7
52. .9 35. , 4 16.. 7 9 12. 7 171. , 1 58. .5
28. • 7 22. . 6 16., 0 10 26. 6 196.■ 7 112. 6
9.. 5 6..9 5., 8 1 1 35. 6 216. 5 100. .6
12. 4 9.,4 1 1. 3 12 43. 7 140. 1
oo-3" ■ 5













( Con t  i n ued)
P 1 a t hy pena
1
s cab ra 
2 3
0 0 0
0.  1 0 . 2 0
0 0 0.  1
0.  1 0.  1 0
0 0.  4 0
0 . 3 0 . 4 0.  1
3.  1 8 . 5 10 . 3
7 . 7 20 .  1 0.  6
3. 1 CO •Xr
*
0 . 3
3 . 4 2 . 8 4.  6
2 . 9 6 . 0 9 . 9
12 . 2 2 2 . 9 3 2 . 4
1 1 . 9 6 . 9 12. 6
Sample Pseudop1 us i a
n umbe r i n c 1uden s
1 2 3
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0 .  1
5 0 0 . 2 0 .  1
6 0 .  1 0 0 . 2
7 0 . 6 1 .  4 2 . 3
8
ooo 2 . 3 2 . 0
9 1 . 1 1 . 2 2 . 9
10 4.  7 2 . 3 3. 1
1 1 OO OO 11. 5 14.  3
12 3. 1 7 . 6 10 . 9
13 1 • 3 3 . 2 3 . 4











0 . 2  
0 . 5  









6 0 0 . 4
7 0 . 3 0 . 2
8 0 . 4
C
OO
9 1 . 8 0 . 3
10 2 . 9 0




13 2.  1 1 . 0
T a b l e  1.  ( C o n t  i nued)
Samp 1e 
number
Nezar a  
v i r i d u 1 a
Samp 1e 
number




R i v e 1 1 i a
quadr  i f a s c  i a t a
1 2 3 1 2 3 1 2 3
1 0.  1 0 . 4 0.  1 1 0 0 0 1 0.  1 0.  1 0
2 0 . 3 0.  4 0 . 3 2 0.  1 0 0 2 0.  4 0 . 4 0 . 6
3 0 . 6 0 . 5 0.  1 3 0 . 3 0 . 2 0 .2 3 0 0 0.  1
4 0 . 6 0.  4 0 4 0 . 2 0 0 4 0 . 6 0 . 5 0 . 2
5 0.  3 0 . 3 0 5 0 . 3 0 0 5 0 . 7 0 . 6 0 . 9
6 0 0 0 6 0 0 0 6 1.5 2 . 6 1 . 7
7 0 0 0.  1 7 0 0 0 7 1. 5 1 . 9 1 . k
8 0 0 0 8 0.  4 0 0 8 1. 9 1.2 0 . 8
9 0 . 6 0 0 . 2 9 2 . 0 0.  1 0 9 2 . 6 2 . 7 1.6
1 0 0.  8 0 . 2 0.  1 10 1 . 2 0 0 10 2 . 2 5.  1 4 . 0
1 1 1. 5 0.  1 0 11 2.  8 0 0 1 1 OO OO 9- 5 6 . 9
12 2 . 6 0.  1 0 . 2 12 3 . 9 0 0 12 0 . 5  . 0 . 7 0 . 4
13 5 . 0 0.  8 0 . 3 13 4. 1 0.  1 0 . 1 1 3 0 . 2 0 0 155
T a b l e  1. ( C o n t  i nued)
Sample Sol enops i s Sample
number  i n v i c t a  number
1 2 3
1 1. 3 0 . 9 1 • 5 1
2 0 . 2 0 0 2
3 0 . 3 0 0 3
it 0.  1 0.. it 0 it
5 0.  1 0 0 5
6 0 0 0 6
7 0 0 0 7
8 0 0 8
9 0 0 0 9
10 0 0 0 10
1 1 0 0 0 1 1
12 0 0 0 12
13 0 0 0 13
C a l l i  da 
decor a
S amp 1 e 
n umbe r
Co 1eomeg i l i a  
macu1 a t a
1 2 3 1 2 3
0.  1 0 . 2 0.  1 1 0 . 5 0 .  it 0 . 2
0.  1 0.  1 0 2 0 . 3 0 . 2 0.  1
0 0 . 2 0.  1 3 0 0.  1 0
0 . 3 0 . 5 0 k 0.  1 0.  1 0 . 2
0.  it 0 . 7 0 . 3 5 0.  1 0 .  1 0 . 2
0 .  1 0 0 6 0 0 . 1 0
0 0 0.  1 7 0 0 . 3 0.  1
0 . 2 o . ; 0.  1 8 0 0 0
0 0 . 2 0 9 0 0 0
0 0 . 3 0.  1 1 0 0 0 . 2 0 . 2
0 . 2 0.  1 0 1 1 0.  1 0 . 5 0 .  1
0.  1 0.  1 0 12 0 . 2 0.  it 0.  1
0 0 0 13 0.  1 0 . 2 0 . 2
VJl
O'*
T a b l e  1. ( C o n t i n u e d )
Sample H i ppodam i a Sample
number con ve rgen s n umbe r
1 2 3
1 0.  1 0 . 2 0.  1 1
2 0.  1 0 0.  1 2
3 0.  1 0 0.  1 3
4 0 0.  1 0 4
5 0.  1 0 . 2 0 . 2 5
6 0 0.  1 0 6
7 0 0.  4 0 7
8 0 0.  1 0 8
9 0 0 . 2 0 9
10 0 0.  1 0.  1 10
1 1 0 0 . 2 0.  1 1 1
12 0 0 0 12
13 0 0 0 13
1






Sp i d e r s
2 3
0 . 3 0 0 1 0 . 3 0.  1 0
0 . 5 0 . 5 0 . 2 2 0.  1 0 . 5 0.  1
0.  1 0 . 3 0 . 2 3 0 . 4 0 . 2 0 . 2
1. 2 0 . 6 0.  1 4 0 . 5 0 . 3 0 . 3
1 . 9 1.2 0.  ^ 5 0 . 6 0.  1 0
0 . 8 0 0.  1 6 0 . 7 0.  1 0.  1
0 . 5 0 0.  1 7 0 . 4 0 0
1 . 3 0 . 6 0 . 2 8 0 . 2 0 0
1. 5 0 . 8 0 . 2 9 0 0 0.  1
0 . 7 0.  4 0 . 4 1 0 0.  1 0 0
0 . 8 0 . 3 0 . 2 1 I 0 . 2 0.  1 0
1. 3 0 0 12 0.  1 0 0.  1
0 . 5 0 . 5 0 . 5 13 0 . 4 0 0
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T a b l e  1 . ( Con t  i nued)
Sample T r o p I  conab i s Sample
n umbe r cap s i fo rm ? s n umbe r
1 2 3
1 0.  1 0 0 1
2 0.  1 0 0.  1 2
3 0 0 0 . 2 3
4 0 . 3 0 0 4
5 0.  1 0 0 5
6 0.  1 0 0 6
7 0 0 0.  1 7
8 0.  1 0 0 . 3 8
9 0.  1 0 . 3 0 . 3 9
10 0 0 . 3 0 . 2 10
1 1 0 0.  1 0 . 2 1 1
12 0 0 . 3 0 . 2 12
13 0.  1 0.  4 0.  1 13
Reduv i o 1 us 
rose i penn i s
Samp 1e 
n umbe r
Geocor  i s 
u 1 ? g i nosus
1 2 3 1 2 3
1 . 1 0 . 5
•cro 1 0 .  1 0.  1 0.  1
0.  4 0 . 4 0 . 6 2 0 0.  1 0
0 . 4 0.  4 0 . 2 3 0.  1 0 0
0 . 2 0.  1 0 4 0 0 0
0 . 2 0 . 2 0.  1 5 0.  1 0 0
0 0 0 6 0.  1 0 0
0 0.  1 0 7 0 0 0
0 0 . 2 0.  1 8 0 0 0
0 . 2 0 . 2 0 9 0 . 2 0 0
0.  1 0 . 3 0 . 3 10 0 0 0
0.  1 0 . 2 0 1 1 0 0 0
0 . 3 0 . 2 0 . 2 12 0 0 0
0 0.  1 0.  1 13 0 0 0
T a b l e  1. ( C o n t i n u e d )
Sample Geoco r i s Sample
n umbe r p un c t I p e  s number
1 2 3
1 0.  4 1. 2 0 . 9 1
2 0.  6 0 . 9 0 . 9 2
3 0 . 4 0 0.  1 3
4 0 . 2 0 0 4
5 0 . 5 0.  1 0 5
6 0 . 3 0 0 6
7 0.  1 0 0 7
8 0 . 2 0 0 8
9 0 . 3 0 0 9
10 0.  i 0 0 10
1 1 0.  4 0 0 1 1
12 0 0 0 12
13 0 0 0 13





0 r i us
1n s i d i os us 
1 2 3
0 0 0 1 1 . 4 0 . 4 0 . 6
0 0 0 2 0 . 9 0 . 2 2 . 7
0 0 0 3 0 . 8 1 . 1 1 . 3
0 0 0 4 3 - 7 2 . 0 0.  1
0.  1 0 0 5 3.  1 1. 0 1 .6
0 0 0 6 3 . 3 1. 0 1 .6
0.  1 0.  1 0 7 0 . 6 0.  1 0 . 2
0 . 4 0 0 8 0 0.  1 0
0.  1 0 0 9 0 0 0
0 . 2 0.  1 0 10 0 0 0
0.  4 0.  1 0 1 1 0 0 0
0 . 4 0.  1 0 12 0 0 0 . 2
0 . 4 0 . 4 0 13 0 0 0 159
T a b l e  1. ( . C o n t i n u e d )
Sample Pod i sus Sample
number  ma cu1 i v e n t r i s  number
1 2 3
1 0 0 0 1
2 0.  1 0 . 3 0.  1 2
3 0 0.  1 0.  1 3
4 0.  1 0 . 3 0.  1 4
5 0.  1 0 . 2 0.  1 5
6 0 0 0 6
7 0.  1 0.  1 0 7
8 0 0 0.  1 8
9 0.  1 0 . 3 0 . 3 9
10 0 0 . 6 0.  4 10
1 1 0 1. 6 0 . 2 1 1
12 0.  1 1. 5 0.  4 12
13 0 . 7 2.  4 0 . 9 1 3
JP. ma cu 1 i ven t  r i s Sample Conocepha 1 us
nymph_________  number f a s c i  a t us
1 2 3 1 2 3
0 0 0 1 0 0 0
0 0 0 2 0 0 0
0 0 0 3 0 0 0
0 0 0 4 0.  1 0 0
0 0 0 5 0 0 0
0 0 0 6 0 0 0
0 0.  1 0 7 0 0.  1 0
0 0.  1 0 8 0 0.  1 0
0 0 . 2 0.  1 9 0.  1 0 . 2 0 . 4
0.  1 1 . 0 0.  1 10 0.  1 0 . 3 0 . 4
0 . 3 2 . 3 0 1 1 0 . 2 0 . 3 0.  1
o oo 3.  6 1. 1 12 0 0 0.  4













( Con t  i nued)
0 r c h e 1 i mum Sample
n i g r i pe s n umbe r
1 2 3
0 0 0 1
0 0 0 2
0 0 0 3
0 0 0 k
0 0 0 5
0 0 0 6
0 0 0 7
0 0 0 8
0.  2 0 0 9
0 0 0 . 2 10
0 . 2 0.  1 0.  1 1 1
0.  1 0.  1 0 12
0 . 2 0.  1 0.  1 13
0 r c h e 1? mum S Con o -  Sample
cepha 1 us nymphs number
1 2 3
0 0 0 1
0 0 0 2
0.  1 0 0 3
0.  1 0 0 k
0.  1 0 0.  1 5
0 . 3 0 0 6
0 0 0 7
0 0 0 8
0 . 3 0.  1 0 9
0 . 2 0 0 10
0 . 2 0 0 1 1
0.  1 0.  1 0 12
0 0 0 13




0 0 . 2
0 0
0 . 2 0 .  1




0 .  1 0
0 0
















( Con t  i n u e d )
S c h 1s t oce rca  




0 . 1 0 0
0 0 0
0 0 0








Sample Sch i s t o c e r c a
number a d u l t s  & nymphs
1 2 3
1 0 0 0
2 0 0 . 2 0.  1
3 0.  1 0 0
b 0 . 2 0.  1 0.  1
5 0.  1 0.  1 0
6 0 . 2 0 0
7 0 0 0
8 0 0 0
9 0.  1 0 0
10 0 0 0
1 1 0.  1 0 0
12 0 0 0
13 0 . 2 0 0 162
T a b l e  2.  The e f f e c t — o f  I n s e c t i c i d e s — on some i n s e c t s  and s p i d e r s  c o l l e c t e d  i n




Rep.  1-2 Rep. 3
No. samples  
per  t r e a t m e n t
Dev.  s t a ge  
soybean s
P t e r o s t  i chus 
c h a 1ci  t es
1 2 3
1 6 / 5 16 V6 2 . k 0 0.  1
2 6 / 2 2 16 R 1 1 . 7 0 . 2 0.  1
3 7 / 8 7/ 31 24 R2 2.  1 4 . 5 1. 6
k 7 / 2 9 8 / 1 2 2k Rk 1 • 3 0 . 9 0 . 7
5 8 / 1 2 8 / 2 7 2 k R5 0 . 6 0 . 4 0 . 6
6 8 / 2 7 9 /  1 A 2 k R6 1 . 1 1 . k 1. 6
7 9 / 1 4 9 / 3 0 2 k R7 0 . 7 V-O oo 3.  3
— Dat a  a r e  based on 1 p i t f a l l  t r a p  sampl es.
2 /
— T r e a t m e n t s  1,  2 ,  and 3 as s t a t e d  in Appe nd i x  T a b l e  1.




1 2 . 2
2 1 . 2
3 2 . 4
4 0 . 6
5 1 . 0
6 1 . 7
7 2 . 6
G r y 1 1 us Sample
raben s n umbe r
2 3
2 . 0 2 . 4 1
0 . 3 0 . 6 2
2 . 7 2 . 0 3
0 . 2 0 . 2 4
0.  1 0 5
0 . 3 0 . 4 6
I . 1 0 . 9 7
S t a p h y 1 i n i dae
Samp 1e 
number
Nemob i us 
 -,P P.:_
1 2  3 1 2  3
0 0 0 1 0 0 0
0 . 2 0 0 2 0.  1 0 0.  1
0 . 2 0 0 3 4 . 8 0 . 4 0.  1
0 . 7 0.  3 0.  1 4 3- 7 0.  1 0.  1
COo 0 . 7 0 5 2 . 9 0 0
1. 3 0 . 9 0 . 5 6 2 . 0 0 0
1 . 0 0 . 9 1 . 2 7 1 . 2 0 0
T a b l e  2 . ( C o n t i n u e d )
Samp 1e Ga1e r i t u l a Samp 1e Ca1osoma Sample
n umbe r spp. n umbe r a 1 te m a n s number SpI de rs
1 2 3 1 2 3 1 2 3
1 0 0 0 1 0 0 0 1 3. 1 1 . 8 1 . 3
2 0 . 2 0 . 6 0.  1 2 0 0 0 2 0 . 2 0 . 2 0.  1
3 1. 0 12.1 3 . 7 3 0 0 0 3 2.  b 0.  1 0.  1
b 1 . I 2 . 3 2 . 3 b 0 . 2 0 . 2 0 . 2 b 0 . 9 0 0
5 1 • 3 2 . 2 1. 3 5 1. 3 0 . 7 0 . 7 5 0.  8 0.  1 0
6 3- 2 1 . 7 1. 5 6 2 . 3 0 . 8 1 . 1 6 1 .0 0.  1 . 0
7 1 . b 1 . b 0 . 9 7 2 . 0 0.  8 0 . 8 1 0 . 6 0 . 3 0
o'
\S\
T a b l e  3- The e f f e c t  o f  i n s e c t i c i d e s — on i n s e c t  and s p i d e r  p o p u l a t i o n s — on soybean
p l a n t s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977-  Da t a  T a b l e  3
Sample Da t.e No. samples Dev.  s t age D i a t  r o t  i ca
number Rep. 1- 2 per  t r e a t m e n t soybeans b a 1t e a t a
1 2 3
1 6 / 9 16 R1 0 0 0
2 6 / 1 7 16 R2 0.  4 0 . 3 0 . 3
3 6 / 2 3 16 R2 0 . 3 0 . 4 0 . 2
4 6 / 3 0 16 R3 0 0 . 2 0 . 4
5 7 / 7 16 R4 0 . 3 0 . 7 0 . 4
6 7 / 1 3 12 r4 0 . 5 0 . 3 0 . 3
7 7/ 21 6 R5 0 0 . 4 0 . 2
8 7/ 31 5 R5 0 . 4 0 . 6 1 .4
9 8 / 4 4 R6 0 . 8 1. 1 1. 1
10 8 / 1 2 4 R6 0 0 . 2 0 . 4
1 1 8 / 1 9 4 R6 0 0 . 2 0
12 8 / 2 6 4 R7 0 0 0
13 9 / 3 2 R7 0 0 0
—^ Da t a  a r e  based 
—^ T r e a t m e n t  1 =
on 50 -  
check.
sweep sampl  
T rea tment
e s .
2 = 4X mi rex b a i t a p p l i e d  a t  6 . 8  kg/HA on 6 / 7 . T r e a t
ment  3 = 4X m i r e x  a p p l i e d  a t  6 . 8  kg/HA on 6 / 1 4  and Dibrom a p p l i e d  a t  0 . 8 5  kg A I / HA on 6 / 2 1 .
Dibrom a p p l i e d  a t  0 . 8 5  kg A I / HA on 7 / 1 5  t o  e n t i r e  t e s t  and on 8 / 9  t o  r e p l i c a t i o n  1. Met hy l
p a r a t h i o n  a p p l i e d  a t  0 . 2 9  kg A I / H A  t o  r e p l i c a t i o n  2 on 7 / 1 8 .  Sev i n a p p l i e d  a t  0 . 5 8  kg
A I / H A  t o  r e p l i c a t i o n  2 on 8 / 9 *
T a b l e  3- ( C o n t i n u e d )
Sample D i ab r o t  i ca Sample
number  undeci  p u n c t a t a  number
1 2 3
1 0 . 2 0 . 5 0 . 4 1 0 . 2
2 1 . 0 0 . 4 1 . 1 2 0.  1
3 0 . 4 0 . 8 0 . 5 3 0
4 0 . 6 0 . 6 0 . 7 4 0 . 5
5 0.  4 1. 5 0 . 5 5 0 . 3
6 0 . 3 0.  1 0 . 3 6 0.  1
7 0 . 3 0.  4 0 . 3 7 0.  1
8 0.  1 0 . 3 0 . 2 8 0 . 6
9 0 . 3 0 . 4 0 . 2 9 1 . 7
10 0 0 . 2 0 10 1. 2
1 1 0 . 3 0 . 3 0 . 2 1 1 0 . 9
12 0 0 . 6 0 12 0 . 5
13 0 0 0 13 0
Co 1 a sp i s Sample
b runnea n umbe r
2 3
0.  1 0 . 2 1
0 . 2 0 . 2 2
0 . 2 0 3
0.  1 0 4
0 . 2 0 . 2 5
0.  1 0.  1 6
0 0.  1 7
0 . 2 0 . 2 8
1. 9 2 . 2 9
1 .7 0 . 9 10
0 . 5 0 . 8 1 1
0 0 . 2 12
0.  3 0 . 3 13
Ce rotoma  
t r  i f u r c a t a
1 2 3
. 2 47.  0 4 7 . 9
. 1 6 3 . 2 5 4 . 4
. 0 4 5 . 4 11 . 2
. 7 2 8 . 6 2 3 . 8
. 1 60.  9 5 6 . 2
. 6 70.  2 7 0 . 5
. 7 15 . 7 11. 2
. 7 8 0 . 9 109 . 6
. 7 8 7 . 9 88.  1
.2 14 . 0 1 5 . 8
.9 14 . 9 20.  4
. 2 7 . 9 6 . 7














T a b l e  3 • ( Con t  i n ued)
Sample Sp i ss i s t  i 1 us Sample
n umbe r f e s t  i n us number
1 2 3
1 7. A 8 . 0 8.  1 1
2 5 . 5 6.  1 6.  1 2
3 5 . 4 6 . 6 3. 1 3
4 1 . 6 2 . 2 3 . 4 4
5 3.  1 3 . 5 3. 7 5
6 7 . 5 6.  2 4 . 9 6
7 3. 3 2 . 3 2 . 4 7
8 1 0 . 6 7 . 0 8.  1 8
9 19 . 5 1 5 . 7 1 0 . 8 9
10 29.  7 22 .  7 19 . 9 10
1 1 1 2 2 . 9 5 3 . 4 81.  0 1 1
12 36.  3 20 .  8 2 7 . 2 12
13 5 . 3 3 . 0 5 . 8 13
P1 a t hypen a 
s cab ra
Samp 1 e 
number
Pseudop1 us i a 
i n c 1uden s
1 2 3 1 2 3
0 . 6 0 . 2 0.  1 1 0 0 0.  1
0.  1 0 . 2 0.  1 2 0 0 0
0 . 9 1. 0 0 . 2 3 0 0 0
0 . 4 0 . 3 0 . 3 4 0 0 0.  1
0 . 2 0 . 5 0 . 2 5 0 0 0
0 . 2 0.  1 0 6 0 0.  1 0
0 0 0 7 0 0.  1 0
1 . 0 0 . 6 1. 5 8 0.  1 0 0
2 . 4 2 . 4 1. 8 9 0 0 0
1. 3 0 . 4 1 . 0 10 0 0 . 2 0
1. 4 1. 9 0 . 7 1 1 0 . 3 0 . 4 0
3 . 4 2 . 3 3 . 6 12 0 . 7 0 . 7 1 . 2
7. 3 6 . 0 5 - 5 13 2 . 3
COo 1 . 5
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T a b l e  3- ( C o n t i n u e d )
Sample An t  i ca rs i a Sample
n umbe r gemmata 1 i s number
1 2 3
1 0.  1 0 0 1
2 0 0.  1 0 2
3 0.  1 0 0 3
b 0 0 . 2 0
5 0 . 2 0 0.  1 5
6 0.  1 O . b 0 . 2 6
7 0 0 0 7
8 0 . 7 1 . 3 0 . 5 8
9 3 - 7 1 . 8 b . 7 9
10 5 . 2 1 . 5 1. 7 10
1 1 2 1 . 9 17 . 3 2 3 . 2 1 1
12 18 . 6
COLTV 2 0 . 9 12
13 6 .  3 2 . 3 1 . 5 13
Neza ra 
v i r i du 1 a
Samp 1e 
n umbe r
N. v i r i d u 1 a 
nymph
1 2 3 1 2 3
0 . 6 0 . 7 0 . 5 1 0 . 2 0.  1 0
0 . 5 0 . 6 0 . 2 2 0 . 2 0 0 . 3
0.  A 0 . 3 0.  1 3 0 0.  1 0
0 0 0.  1 b 0.  1 0.  1 0 . 2
0 0 0.  1 5 0.  1 0 0.  1
0 0 0 6 0 0 0
0 0 . 3 0 7 0 . 2 0.  1 0
0 . 2 0.  1 0 8 0 . 2 0 . 3 0 . 2
q 0 . 2 0 9 0 0 . 2 0 . 2
0 . 3 0 . 2 0 . 5 10 0 . 3 0.  6 0
0 . 5 0 . 3 0 . 2 1 1 1.2 0.  4 0 . 2
0 . 2 0 . 5 0 . 2 12 0.  8 0 . 2 0
1 . 0 0 . 3 1 . 3 13 0 . 3 0 0 O'
VO
Tab l e  3 ( C o n t  i nued)
Sample R I v e 1 1 i a Sample
number  quad r i f a s c  i a t a  n umbe r
1 2 3
1 0.  1 0 . 5 0 . 2 1
2 0 0.  1 0 2
3 0.  1 0.  1 0 3
4 0.  1 0 . 2 0 . 3 4
5 0 . 3 0.  1 0 . 2 5
6 0.  1 0 0 6
7 0.  1 0.  1 0.  1 7
8 0 0.  1 0.  1 8
9 0.  3 0 . 8 0 . 4 9
10 0 . 3 0 . 2 0 10
1 1 0 . 7 0 . 3 0 . 4 1 1
12 0 . 3 0 0 12
13 0 0 . 3 0 13
So 1enops i s Sample Ca1 1 i da
i nv i e t a  n umbe r decor a
1 2 3 1 2 3
LTV
O 0 0 1 0 0 0
0 . 2 0 0 2 0 . 3 1 . 1 0 . 3
0 0 0 3 0.  1 0 . 2 0
0 . 2 0 0 4 0 0.  1 0
0 0 0 5 0.  1 0.  1 0
0 0 0 6 0.  1 0 . 2 0
0 0 0 7 0 0 0
0 0 0 8 0 0 0
0 0 0 9 0 . 2 0 0
0 0 0 1 0 0 0 0
0 0 0 1 1 0 0 0
0 . 2 0 0 1 2 0 0 0 . 2
0 0 0 13 0 0 0
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T a b l e  3.  ( C o n t i n u e d )
Sample C y c 1oneda Sample
number  sangu i nea number
1 2 3
1 0 . 3 0 . 2 0.  1 1
2 0.  k 0 . 5 0 . 3 2
3 0.  1 0 . 2 0 3
k 0 0.  1 0 k
5 0 0 0 5
6 0.  1 0 0 . 2 6
7 0.  1 0 0 7
8 0 0 . 2 0 8
9 0 0 . 2 0 9
10 0 . 2 0 0 10
1 1 0 0 0 1 1
12 0 0 0 12
13 0 0 0 1 3
Co 1eomeg i l i a  Sample H i ppodami  a
macu1a t a  n umbe r conver gens
1 2 3 1 2 3
0 . 5 0 . 7 0 . 5 1 1. 1 1 . 5 1 . 3
0.  1 0 . 2 0 . 5 2 0 . 9 0 . 8 1. 2
0.  1 0 A 0.  1 3 0 . 2 0 . 7 0.  3
0.  1 0.  1 0 k 0 . 3 0.  1 0.  1
0 0 . 2 0.  1 5 0.  1 0 . 2 0.  1
0 0.  1 0.  1 6 0 0.  1 0.  1
0 0 0 7 0 0 0
0 0 0 8 0 0.  1 0.  1
0 0 0 9 0 0 0
0 . 2 0 0 10 0 0 0
0 0 0 1 1 0 0 0
0 0 0 12 0 0 0
0 0 0 13 0 0 0
T a b l e  3.  ( C o n t i n u e d )
Sample Leb i a
n umbe r ana 1 i
1 2
1 1 . 7 1. 9
2 17 . 9 16 . 2
3 14. 4 13.  1
4 0.  8 1. 7
5 4 . 2 5 . 6
6 2 . 5 2 . 4
7 1 . 2 0 . 7
8 0 . 4 0 . 4
9 1. 1 1.3
10 0 . 7 0 . 3
1 1 0 . 3 0 . 2






2 . 0 1 1. 5
12. 5 2 1 . 4
9.  1 3 1. 6
1 . 4 4 0 . 6
3 . 8 5 0.  6
1 . 9 6 1. 1
0.  4 7 0 . 6
0 . 6 8 0 . 6
0.  4 9 0 . 4
0 10 0
0 1 1 0 . 4
0.  2 : 12 0 . 4
0 13 0 . 5
Tr op i conab i s
Sp i d e r s
2 3
2 . 4 1. 3 1
1 . 5 2 . 2 2
1. 0 0 . 4 3
0.  3 0 . 3 4
0 . 7 0 . 6 5
1 . 2 0 . 6 6
0 . 7 0 . 5 7
0.  4 0 . 2 8
0 . 3 0 . 3 9
0 . 2 0 . 4 10
COo 0 . 3 1 1
0 . 2 0 . 2 12
COo 0 . 3 13
caps Lform i s
1 2 3
0 . 9 1 . 1 0 . 8
0 . 3 0 . 4 0 . 4
0 . 3 0 . 3 0.  1
0 0.  1 0 . 1
0.  4 0 . 4 0 . 2
0 . 3 0 . 2 0 .  1
0 0 0
0 0.  1 0
0 0 . 2 0
0 0 0 . 5
0 . 2 0 . 7 0 . 9





T a b l e  3.  ( C o n t i n u e d )
Sample Reduv i o l u s  Sample
n umbe r rose i penn i s numbe r
1 2 3 1
1 1. 1 1 . 2 0 . 6 1 0 . 2
2 0.  1 0 . 3 0 2 0.  1
3 0 . 2 0 . 4 0.  1 3 0 . 2
4 0.  1 0.  1 0 . 2 4 0.  1
5 0 0.  1 0.  1 5 0 . 2
6 0 0 0 6 0 . 2
7 0.  1 0 0 7 0 . 2
8 0.  1 0 0 8 0 . 2
9 0 0 0 9 0
10 0 0 0 10 0 . 5
1 1 0 0 0 1 1 0 . 3
12 0 0 . 2 0 . 2 12 0
13 0 0 0 13 0 . 5




Geocor  is 
u 1 i g i nosus
2 3
0 0.  1 1
0.  1 0 . 2 2
0 0 3
0 . 2 0 . 2 4
0 . 6 0 . 2 5
0 .  3 0 . 2 6
0 0 7
0 0.  1 8
0 0 9
LAO 0 . 2 1 0
0 . 2 0 1 1
0 . 2 0 1 2
0 0 13
1 2 3
1. 2 0 . 2 0 . 7
0 . 7 0.  1 0 . 9
0 . 2 0.  1 0 . 3
0.  1 0 0
0.  1 0.  1 0
0 0 0.  1
0 0 0
0 0 0
0 0 0 . 2
0 . 2 0 0




T a b l e  3.  ( C o n t i n u e d )
Sample Geocor  i s Sample 0 r
number  punct  i pes number
1  2 3 1
1 4 . 5 4.  1 5 . 2 1 5 . 2
2 4 . 0 1. 4 2 . 7 2 4 . 4
3 2 . 3 1 .0 1. 9 3 2 . 2
4 0 . 4 1. 0 1. 5 4 1. 0
5 0.  6 0 . 5 0 . 7 5 0
6 0 . 2 0.  2 0.  1 6 0
7 0 . 3 0 . 2 0.  1 7 0
8 0 . 2 0.  1 0.  1 8 0
9 0 0 . 4 0 9 0
10 0 . 6 1 . 0 0 10 0
1 1 0 . 7 0 . 6 0 . 3 1 1 0
12 0 . 2 0 0 . 2 12 0
13 0 0.  3 0 13 0
us Sample Pod i sus
ns i d i osus n umbe r macu 1 i ve n t  r ? s
2 3 1 2 3
r-»CO 6.  4 1 0 0 . 2 0
6 . 9 5 . 4 2 0 . 2 0.  1 0 . 2
2 . 7 1 . 8 3 0 0.  1 0 . 2
0.  1 0.  1 4 0 0.  1 0.  1
0 0.  1 5 0 . 2 0 . 2 0 . 2
0 0 6 0 0 0.  1
0 0 7 0 0 0
0 0 8 0 0 0
0 0 9 0 0 0
0 0 10 0 . 2 0 0
0 0 1 1 0 0 . 2 0
0 0 12 0 0 . 2 0 . 2
0 0 13 0 0 0
T a b l e  3.  ( C o n t i n u e d )
Sample Geoco r i s pun c t  i pe s Sample 
n umbe r  ______ n ymph   n umbe r
1 2 3
1 5 . 5 5 . 0 7 . 5 1
2 3 . 2 1. 6 5. 1 2
3 2 . 0 1 . 4 4 . 0 3
4 0 . 7 0 . 7 1 . 1 4
5 0.  5 0 . 5 0 . 7 5
6 0 . 2 0 . 2 0.  1 6
7 0 0 0 7
8 0.  1 0 0 . 2 8
9 0 . 2 0 . 3 0 . 2 9
10 0 . 2 0 0 . 2 10
1 1 0 0 . 3 0 . 7 1 1
12 0 . 2 0 . 2 0 12
13 0 0 0 13
0 r c h e 1 i mum & Cono-  Sample S ch i s t oce  rca obscur a  
cepha 1 us nymphs numbe r _________nymph__________
1 2 3 1 2 3
0 0 0.  1 1 0 . 2 0 . 2 0
0 0 0 2 0 . 3 0 . 3 0.  1
0.  1 0.  1 0 3 0.  1 0 . 2 0 .  1
0.  1 0 0 4 0 0.  1 0.  1
0 . 2 0 0 5 0 0 . 2 0 . 2
0.  1 0 0 6 0 . 2 0 0.  1
0 0 0 7 0 0.  1 0
0 0 0 8 0 0 . 2 0.  1
0 0 0 9 0 . 2 0 . 2 0
0 0 0 10 0 0 0
0 0 0 1 1 0 0 0
0 0 0 12 0 0 0
0 0 0 13 0 0 0
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1 / 2 /T a b l e  4.  The e f f e c t — o f  i n s e c t i c i d e s — on some i n s e c t s  and s p i d e r s  c o l l e c t e d  in 
p i t f a l l  t r a p s  in soybean f i e l d s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977.  Data T a b l e  14
Sample Date No. samples
number  Rep. 1-2 per  t r e a t m e n t
1 6 / 2 4 10
2 7 / 9 12
3 7 / 2 2 4
4 8 / 9 4
5 8 / 2 6 4
Dev.  s t a ge  P t e  ros t  i ch us 
soy bean s ch a 1c i t e s
1 2 3
R2 15 . 6 2 4 . 6 4 . 4
R4 17 . 7 11 8. 3 89 - 5
R5 3.  1 1 3 . 2 17 . 9
R6 2 0 . 0 2 8 . 2 3 9 . 6
R7 7 . 2 18 . 5 3 3 . 5
— Data  a r e  based on 1 p i t f a l l  t r a p  sampl es .
2 /— T r e a t m e n t s  1,  2 ,  and 3,  as s t a t e d  in Appe nd i x  T a b l e  3-
T a b l e  4.  ( C o n t i n u e d )
Sample  
n umbe r




An th i cus 
ce rv i n us
Samp 1e 
n umber
Nemob i us 
spp.
1 2 3 1 2 3 1 2 3
1 1 4 . 4 6 . 7 2.  1 1 0.  6 0 . 5 0 . 7 1 0 . 6 1. 2 0.  1
2 1 3 . 6 12 . 0 8 . 6 2 0.  8 3 . 2 1 .6 2 2 . 6 7.  4 4 . 6
3 1 2 . 9 11 . 5 8 . 9 3 0 . 3 0.  4 0 . 5 3 0 . 3 0 . 2 0 . 2
4 16 . 3 16 . 2 15-9 4 0 0 . 2 0 4 1. 4 0 . 9 1. 1
5 16.  8 1 4 . 9 15 . 9 5 0 0 0 5 1. 2 2 . 0 1. 8
T a b l e  ( C o n t i n u e d )
Samp 1 e 
n umbe r





a 1 t e  rn an s
Sample
number Sp i de rs
1 2 3 1 2 3 1 2 3
1 0.  1 2 . 0 1 . 7 1 1 . 0 0 . 9 0 . 3 1 1 . 6 4 . 2 1 . 0
2 0 6 . 5 5 . 2 2 0 . 2 0 . 9 0 . 6 2 16 . 5 3 3 - 3 3 2 . 0
3 2.  8 3.  3 2 . 0 3 0 . 7 0 . 6 0 . 2 3 2 . 6 1. 0 2 . 7
4 2 . 9 2 . 5 2 . 0 4 0 . 9 1. 2 0 . 6 4 5 . 2 3 - 7 2 . 4
5 6 . 0 3.  1 3 . 0 5 3 . 7 4.  6 3.  3 5 1.2 0 . 8 1 .6
-vl
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T a b l e  5a-  F e e d i n g  a c t i v i t y  o f  some i n s e c t s  on eggs  o f  N e z a r a  v i r  i d u i a i n  t h e  l a b o r a ­
t o r y .  Da t a  T a b l e  15
Spec i es
Pa roxa hoos i e r i 
Me 1a n o p 1 us s p .
Conocepha1 us f a s c i  a t us  
jC. b r ev  ? penn i s 
0 r c h e 1 i mum n ? g r i pes 
G r y 11 us ruben s 
Nemob ? us s p .
Pecan t hus c e l e  r i n 1ct us  
P h y 1 l o s c y r t u s  p u 1c h e 11 us 
Geocor  i s pun c t  i pes 
J3. pun c t  ? pes nymph 
Reduv ? o 1 us rose ? penn i s 
Co 1eomeg i l i a  macu1 a ta  
macu1 a t a  nymph
Numbers
Egg Eggs
Spec ?mens masses Eggs e a t en
2 2 67 40
3 3 82 82
1 1 ^3 43
1 1 37 37
4 4 167 167
1 1 66 66
3 3 181 125
1 1 40 23
9 3 107 2
6 2 50 3
1 1 13 1
9 3 117 0
9 3 83 14
3 1 56 17
T a b l e  5b .  F e e d i n g  a c t i v i t y  o f  some p r e d a t o r s  on 2nd nympha l  i n s t a r s o f  Neza ra v i r  i d u 1 a
i n  t h e  l a b o r a t o r y .  Dat a  T a b l e  15
Speci  es  Numbers____________________________
2nd nymphal  2nd nymphal
Speci  men s i n st  a r i n s t a r  e a t en
Me 1 an op 1 us s p . 1 b 0
Or chel i mum n i g r i p e s 3 8 8
Conocephal us  f a s c i a t u s 1 2 2
Phy11 o s c y r t u s  p u l c h e l l u s 2 5 b
Oecanthus c e l e r i n i c t u s 3 15 2
St agmomant i s  C a r o l i n a  nymph 1 10 10
G r y l l u s  nymph 3 25 0
R e d u v i o l u s  r o s e i p e n n i s 3 18 1 0
T r o p i c o n a b i s  c a p s i f o r m i s 3 10 5
Geoc or i s  p u n c t i p e s 1 b 92 52
G. punct  i pes nymph 5 39 2
S i nea d i adema 7 68 b8
Phymata f a s c i a t a 1 3 3
C o l e o m e g i l l a  m a c u l a t a 1 5 0
C. m a c u l a t a  nymph 10 61 6
L e b i a  a n a l i s 1 h 2
G a l e r i t u l a  sp. 3 23 22
P t e r o s t i c h u s  c h a l c i t e s 3 39 l b
T a b l e  5 c .  F e e d i n g  a c t i v i t y  o f  some p r e d a t o r s  on 3 r d  nympha l  i n s t a r s o f  Neza ra v i r  i d u 1 a
i n t h e  l a b o r a t o r y .  Dat a  T a b l e  15
Speci  es__________________  Numbers____________________________
3rd nymphal  3rd nymphal
Specimens i n s t a  r i n s t a r  e a t en
Conocepha l us  f a s c i a t u s 6 70 39
Or che l i mum n i g r i p e s b 7 7
Nemob i us s p . 3 10 9
St agmomant i s  C a r o l i n a  nymph 2 15 5
G r y 11 us ruben s 1 5 2
R e d u v i o l u s  r o s e i p e n n i s b 26 13
T r o p i c o n a b i s  c a p s i f o r m i s 3 ] b 6
S i n e a  di adema 6 39 35
Z e l u s  p i c t i p e s 3 6 2
G e o c o r i s  p u n c t i p e s 18 69 20
G. p u n c t i p e s  nymph 3 15 2
Pod i sus  macu 1 i v e n t r i s 1 3 3
C o l e o m e g i l l a  ma c u l a t a 1 k 0
C. m a c u l a t a  nymph 7 23 b
G a l e r i t u l a  sp. 3 23 6
P t e r o s t i c h u s  c h a l c i t e s b 25 ] b
Me ga c e p ha l a  C a r o l i n a 2 2 1
T a b l e  5d .  F e e d i n g  a c t i v i t y  o f  some p r e d a t o r s  on 4 t h  nympha l  i n s t a r s  o f  Neza ra
v ? r  i d u 1 a i n  t h e  l a b o r a t o r y .  Da t a  T a b l e  15
Spe c i es   N umbe r s______________________________
4t h  nymphal  4 t h  nymphal
Speci  men s i n s t a  r i n s t a r  e a t e n
Conocephal us  f a s c i a t u s 7 54 9
Or che l i mum n i g r i p e s 4 1 1 9
St agmomant i s  C a r o l i n a 3 16 6
Doru sp. 4 4 3
R e d u v i o l u s  r o s e i p e n n i s 1 3 3
T r o p i c o n a b i s  c a p s i f o r m i s 1 2 2
S i nea d i adema 1 2 2
Ze 1 us p i c t  i pes 3 6 6
Z e 1 us b i 1obes 1 5 5
Pod i s us  macu1 i v e n t r i s 2 21 20
G a l e r i t u l a  sp. 3 12 12
Calosoma a l t e r n a n s 3 8 8
Me ga c e p ha l a  C a r o l i n a 1 1 1
T a b l e  5e.  F e e d i n g  a c t i v i t y  o f  some p r e d a t o r s  on 5 t h  nympha l  i n s t a r s  o f  Nez a r a
v i r  i d u 1 a i n t h e  l a b o r a t o r y .  Dat a  T a b l e  15
Spec i es N umbe rs
5 t h  nymphal 5 t h  nymphal
S pe c i men s i n s t  a r I n s t a r  ea t en
Conocepha l us  f a s c i a t u s 5 10 10
Or che l i mum n i g r i p e s 6 1 4 12
St agmomant i s  C a r o l i n a  nymph 3 13 9
Ar  i 1 us cr  i s t a t u s 2 16 13
G a l e r i t u l a  spp. 2 6 6
M e t a c e p h a l a  C a r o l i n a 1 2 2
00
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T a b l e  6.  F e e d i n g  a c t i v i t y  o f  some s p i d e r s ,  on l i f e  s t a g e s  o f  Neza ra  v ? r  ? d u 1 a , i n
t h e  l a b o r a t o r y .  Dat a T a b l e  16
Spe c i es Numbers
2nd nymphal 2nd nymphal
Spec imen s i n s t  a r i n s t a r  e a t en
Misumenops sp. 1 2 2
Spe c i men s 3rd i n s t a r 3rd e a t en
A c a n t h e p e i r a  s t e l l a t a 3 8 4
Lycosa rab i da 1 3 3
Misumenops sp. 1 8 5
Pe uce t  i a v i r i dan s 2 6 5
Ph i d i ppus audax 2 2 2
Spe c i men s 4th i n s t a r 4t h e a t en
A c a n t h e p e i r a  s t e l l a t a 3 10 7
Lycosa rab i da 1 3 2
Mi sumenops sp. 1 1 1
Pe u c e t  i a v i r i dans 1 1 1
Ph i d i ppus audax 2 3 2
Spe c i men s 5 t h  i n s t a r 5 t h  e a t en
Pe uce t i a v i r i d an s 5 1 4 9
Ph i d i ppus audax 2 3 3
Specimens Adu 1 ts A d u l t s  e a t en
Lycosa r a b i d a 1 3 2
Pe u c e t  i a v i r i dans 3 5 1
<7
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T a b l e  7.  P r e d a t o r  a c t i v i t y  o b s e r v e d  on e g g s ,  1 s t  and 2nd nympha l  I n s t a r  o f  Nez a r a
v i r  i d u 1 a a t  d i f f e r e n t  d e v e l o p m e n t  s t a g e s  o f  soybean  p l a n t s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,
1975.  Da t a  T a b l e s  18,  2 0 ,  and 2.1
T o t a 1 o b s . on eggs
0 r c h e 1 i mum nymph
Geoco r i s pun c t  ? pe s nymph
Sol enops  i s ? n v i e t a
T o t a l  obs.  on 
1 s t  i n s t a r
Geo co r ? s p u n c t i  pes nymph 
T rop i con ab i s caps i fo rm i s nymph
T o t a l  obs.  on 
2nd i n s t a r
C o c c i n e l l i d  l a r v a e  
A ran i e 1 la sp.  imm.
The r i d i on sp.  imm.
T o t a l  obs.  on 
3rd i n s t a r
Number o f  o b s e r v a t i o n s
St age R1 -  R4 St age R5~R6 T o t a 1
_!_ JL_ _J_ _2_












— 1 = check p l o t .  2 = h e p t a c h l o r  a t  3 . 4  kg A i / H A ,  and met hy l  p a r a t h i o n  a t  0 . 5 8  kg 
A I / H A ,  a p p l i e d  2 t i me s .
T a b l e  8.  P r e d a t o r  a c t i v i t y  o b s e r v e d  on e g g s ,  1 s t ,  and 2nd nympha l  i n s t a r  o f  Ne z a r a
v ?r ? d u 1 a , a t  d i f f e r e n t  d e v e l o p m e n t  s t a g e s  o f  so y bea n  p l a n t s .  K r o t z  S p r i n g s ,  L o u i s i a n a ,
1976.  Da t a  t a b l e s  18,  2 0 ,  and 21
Number o f  o b s e r v a t i o n s
T o t a l  obs.  on eggs
St age  V-  
1 2 
k k l  172
R2 , S t age  R3-R^  
3 - 1  2 3 
159 106 158
St age R5-R6  
1 2 3 
205 186 132
T o t a  1 
1565
S c h i s t o c e r c a  obscur a 1 1
S c h i s t o c e r c a  obscur a  nymph 1 7 1 9
Conocephal us  f a s c i a t u s 1 1
Ne z a r a  v i r i d u 1 a 3 2 5
N e z a r a  5 t h  i n s t a r 1 1
E u s c h i s t u s  ser vus 1 1
G e o c o r i s  p u n c t i p e s 1 1
Lar gus  2nd i n s t a r 1 1
— 1 = check p l o t .  2 = h e p t a c h l o r  a t  6 . 8  kg A I / H A .  3 = h e p t a c h l o r  a t  6 . 8  kg A I / H A ,  and 
met hy l  p a r a t h i o n  a t  0 . 5 8  kg A I / H A ,  a p p l i e d  2 t i m e s .
00
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T a b l e  8.  ( C o n t i n u e d )
Number o f  o b s e r v a t i o n s
Sol enops  ? s i n v i e t a
Cocc i n e 11 i d l a r v a e
T o t a 1 o b s . on 
1st  i n s t  a r
Geocor  i s punct  i pes nymph
Red uv ? o 1 us rose 1 penn i s
So 1enops i s i n v i e t a
Ch rysopa l a r v a e
T o t a 1 o b s . on 
2nd i n s t a r
The r ? d i cn a 1b i dum
T o t a l  obs.  on 
3rd i n s t a r
Stage V-R2  ^^ St age  R3-R4 St age  R5-R6 T o t a 1
3 -  1
155 74 103 24 46
48 21 13 8 24 63













T a b l e  9* P r e d a t o r  a c t i v i t y  o b s e r v e d  on e g g s ,  1 s t  nympha l  i n s t a r  and 2nd nympha l
i n s t a r  o f  N e z a r a  v i r  i d u 1 a , a t  d i f f e r e n t  d e v e l o p m e n t  s t a g e s  o f  soybean  p l a n t s .  K r o t z
S p r i n g s ,  L o u i s i a n a ,  1977.  Da t a  T a b l e s  18,  2 0 ,  and 21
Number o f  o b s e r v a t i o n s
T o t a 1 o b s . on eggs
Ne z a r a  v i r i d u 1 a 
Ne z a r a  5 t h  i n s t a r  
Ne z a r a  3rd i n s t a r  
Ne z a r a  2nd i n s t a r . 
Eusch i s t us  se rvus  
Eusch ? s t u s  t  r i s t  i gmus 
Geocor  i s pun c t  i pes 
G_. pun c t  i pe s nymph 
iG. u 1 i g i n os us 
S o l e n o p s i s  ? n v i e t a
T o t a l  obs.  on 
1st  i n s t a r
G^. pun c t  i pes
Reduv i o 1 us r ose i penn ? s
An th i cus ce rv i n us
St age  V-  R2 . St age  R3~R4 
2 3 - 1  2 3




























St age R5-R6  
1 2 3
















— 1 = check p l o t .  2 = 4X m i r e x  b a i t  a t  6 . 8  kg/ HA.  3 = 4X m i r e x  b a i t  a t  6 . 8  kg/HA and 
Di brom a t  0 . 8 5  kg A I / H A  a p p l i e d  2 t i me s .
T a b l e  9-  ( C o n t i n u e d )
T o t a l  obs.  on 
2nd i n s t a r :
Geoco r i s pun c t  i pes
G_. pu nc t  i pes nymph
G.* u 1 i g i nosus
Tr op i conab ? s caps i f or mi  s
The r i d ? on a 1 b i d um
T h e r  ? d ion sp.  imm.
Ph i d i ppus audax  
S i nea 2nd i n s t a r
T o t a l  obs.  on 
3r d i n s t a r
T o t a 1 o b s . on 
4 t h  i n s t a r
_____________Number o f  o b s e r v a t i o n s __________________
St age V - R 2 ^  St age R3-R4 St age  R5-R6 Tot  a 1
J____ 2___ j T  _ J _  _ 2 _  _ 3 ___1 _  _ 2 _  _ 3 _
37 39 73 39 23 3 -  -  96 310












T a b l e  10.  R a d i o a c t i v i t y  d e t e c t e d  as C e r e n k o v  r a d i a t i o n  i n i n s e c t s  and s p i d e r s  samp l ed
n e a r  s i t e s ,  w h e r e  l a b e l l e d  2nd and 3 r d  nympha l  i n s t a r s  o f  Nez a r a  v ? r  i d u 1 a we r e  r e l e a s e d
i n  s o y b e a n  f i e l d s .  K r o t z  S p r i n g s ,  L o u i s i a n a .  Da t a  t a b l e s  2 2 ,  23
Rad i o a c t  i v i t y  
( n e t  cpm)
Mean I n t e r v a l
Ye ar  Re l e a s e  2nd i n s t a r  in days
1976 2 3380 6
4 2369  6
5 5
6 21383  8
7 484 4
8 242 8
P r e d a t o r  Spec i es
1528 Ge oc or i s  p u n c t i p e s
1396
22
G . p u n c t i p e s
Orchel i mum n i g r i p e s  nymph—
85 Leb i a an a 1 i s ^ /
131 L . an a 1 i
65 G. punct  i pes
336 Si nea  diadema nymph
3755 S. diadema nymph
10764 Re d u v i o l u s  r o s e i p e n n i s
6394 0.  n i g r i pes
480 0.  n i g r i pes nymph
1 1 4 R. r o s e i p e n n i s  nymph
165 G. p u n c t i p e s  nymph
206 R. rose i penn i s
— R a d i o a c t i v i t y  d e t e c t e d  w i t h  l i q u i d  s c i n t i l l a t i o n  method was 53 . 1  n e t  cpm and a f t e r  13 
days 30 . 1  n e t  cpm.
2 /
— Counts  by l i q u i d  s c i n t i l l a t i o n  method.  A f t e r  14 days r a d i o a c t i v i t y  d e t e c t e d  was 55 
and 70 n e t  cpm r e s p e c t i v e l y .
T a b l e  10.  ( C o n t i n u e d )
Rad i o a c t  i v i t y  
( n e t  cpm)
Mean I n t e r v a l
Yea r Re 1 ease  2nd i n s t a r  in days
1 9 7 6  9 1 81 6  8





19 1 6 6 1 2  8
20  975  8
24 13729 7
25 9
P r e d a t o r Spe c i e s
158 Leb i a an a 1 i s
1 1 78 Ge oc or i s  p u n c t i p e s
90 G. p u n c t i p e s
1119 G. pun c t  i pes
168 G. punct  i pes nymph
85 Pod i sus 5 t h  i n s t a r
197 Podi sus 2nd i n s t a r
546 Re d u v i o l u s  r o s e i p e n n i s
86 R. r o s e i p e n n i s  nymph
52 G. pun c t  i pes
552 G. p u n c t i p e s  nymph
500 Oxyopes s a 11 i cus
1089 Ph i d i p p u s  audax imm.
464 P . audax i mm.
512 P i s a u r i n a  sp.  imm.
5066 0.  sa 11 i cus
688 M i sumena s p . i mm.
2 19 Leb i a an a 1 i s
320 L. ana 1 i s
10550 L . ana 1 i s
2 16 R. rose i penn i s
61 G. u 1 i g i nosus
1 30 G. pun c t  i pes
6382 C o l e o m e g i l l a  ma c u l a t a
147 Si nea  di adema nymph
T a b l e  10.  ( C o n t i n u e d )
Rad i o a c t  i v i t y  
( n e t  cpm)
I n t e r v a l
Yea r R e l e a s e 2nd i n s t a r in days P reda t o r Spec i es
3rd i n s t a r
1976 9 b 1 1 83 8 85 Ge o c o r i s  p u n c t i p e s
88 G. pun c t  i pes nymph
397 Re d u v i o l u s  r o s e i p e n n i s
1977 19b 16612 8 1 123 M i o g r y l l u s  v e r t i c a l i s
45 Largus s u c c i n c t u s
T a b l e  11.  A 1 i f e  t ab le  
s t a g e .  K r o t z  S p r i n g s ,
f o r  Nezar a  v i r i d u l a  in. soybean  
Lou i s i a n a , 1975
f i e l d s  in t he R3 d e v e 1opmen t
x .  1 . x 1 d f d lOOq lOOd /N1 x 1 X  X X X X
Egg
masses 35 Eggs 1325 unacc. 366 2 7 . 6
n . erne rg . 95 7 - 2
pa r . 3^3 2 5 - 9
chew.  pr ed . 3^7 26.  2
p i e r c .  p red . 1 7 0 . 5
p i e r c .  pr ed .  s 0 0
1 St 167 12 . 6 12 . 6
pr ed. 2 k ) k .  k
d i s a p p . 130 1 1 .  8
2nd 13 7. 8 1 . 0
Vo
T a b l e  12.  A l i f e  t a b l e  f o r  Ne z a r a  v i r i d u l a  i n  s o ybean  f i e l d s  i n t h e  R5-R6 d e v e l o p m e n t
s t a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1975
1 1 x
30









un acc.  
n. emerg.  
par .
chew.  pr ed .  
p i e r c. p red . 1
p i e r c .  p r e d .  s
pr ed.  
d i s app .
p re d . 
d i sapp.








8 . 0  
24.  7 
4.  3 




5 9 . 5  
40.  5
2 . 3
9 4 . 5
3.  1
7 5 . 0
2 5 . 0
2 9 . 7





T a b l e  13.  A l i f e  t a b l e  f o r  Neza ra v i r i d u 1 a in soybean f i e l d s  in the R5-R6 deve l opment
s t a g e  t r e a t e d  w i t h  h e p t a c h l o r  and met hy l  p a r a t h i o n .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1975
1 1  x 1x   x
30 Eggs 1056
1st  377
2 nd  16 4
d f  d lOOq
_________ X   X  X
unacc.  282 2 6 . 7
n.  emerg.  242 2 2 . 9
par .  55 5 . 2
chew. pr e d .  100 9 - 5
p i e r c . p r e d . 1 0 0
p i e rc.  pr ed .  s 0 0
35.  7
pr ed .
d i s a p p .  213 5 6 . 5
4 3 . 5
pr ed .  1 0 . 6




T a b l e  14.  A l i f e  t a b l e  f o r  N e z a r a  v ? r  i d u 1 a i n  soybean  f i e l d s  i n  t h e  V4 d e v e l o p m e n t
s t a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
X ,  1 1 X 1 d f d 100q lOOd /N1 X X X X X X
E9$ a s s e s  105 Eggs 5989 unacc. 447 7 . 5
n.  emerg. 1552 2 5 . 8
pa r . 70 1. 2
chew. pr ed . 1792 2 9 . 9
p i e r c . pr ed. 1 418 7 . 0
p i e r c . p r e d . s 1 1 0 . 2




OCM 2 8 . 4
p r e d . 353 20.  8
d i s a p p . 890 52.  4
2nd 456 26.  8 7 . 6
VOo\
T a b l e  15.  A l i f e  t a b l e  f o r  N e z a r a  v i r  i d u 1 a i n  soybean  f i e l d s  i n t h e  V-R2 d e v e l o p m e n t
s t a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.  Dat a T a b l e  3 0 ,  R e p l i c a t i o n  I ,  I I ,  I I I  -  1
X. 1 1  X 1 d f d 1 0 0 q lOOd /N1 X X X X X X
Egg
masses 30 Eggs 1756 unacc. 156 8 . 9
n . erne rg . 190 10 . 8
pa r . 22 1. 3
chew. pr ed . 65 A 37 - 2
p i e r c .  pr ed .  1 63 3 . 6
p i e r c .  p r ed .  s b 0 . 2
1 s t 667 3 8 . 0 3 8 . 0
p red. l b 11.1
d i s a p p . 298 b b .  7
2 nd 295 k b . 2 16 . 8
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T a b l e  16.  A l i f e  t a b l e  f o r  Ne z a r a  v i r  i d u 1 a i n soybean  f i e l d s  i n t h e  V-R2 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  h e p t a c h l o r .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.  Dat a  T a b l e  30.











chew.  pr ed .  
p i e r c .  p r e d . 1
p i e r c .  p r e d .  s
pr ed .












1 6 . 8
0
1 6 . 2  
0 
0.  1 
63.  7




3 0 . 6
VO
00
T a b l e  17.  A l i f e  t a b l e  f o r  N e z a r a  v i r u d u 1 a i n  s o y bea n  f i e l d s  i n t h e  V-R2 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  h e p t a c h l o r  and m e t h y l  p a r a t h i o n .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.
Da t a  T a b l e  30.  R e p l i c a t i o n  I ,  I I  — 3
1 1 X 1 d f d 100q lOOd /N
X X X X X X
20 Eggs 1449 un a c c . 128 8.  8
n . eme r g . 346 2 3 - 9
p a r . 0 0
chew.  p r e d . 201 1 3 . 9
p i e r c.  p r e d .  1 0 0
p i e r c .  p r e d . s 6 0 . 4
1 s t 7 68 5 3 . 0 5 3 . 0
p r e d . - -
d i s a p p . 6 8 9 8 9 .  7
2nd 79 1 0 . 3 5 . 5
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T a b l e  18.  A l i f e  t a b l e  f o r  Nez a r a  v i r  i d u 1 a i n  s oy b ean  f i e l d s  i n t h e  R3~
s t a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.  Dat a T a b l e  31.  R e p l i c a t i o n  I ,
1 1  x 1 d f  d 1OOqx   x x  x  x
59 Eggs 2767 unacc.  191 6 . 9
n . eme r g . 1^9 5 • ^
p a r .  3^ 1.2
chew.  p r e d .  19^3 7 0 . 2
p i e r c . p r e d . l  0 0
p i e r c . p r e d . s  0 0
1st 450 16.3
pr ed .
d i s a p p .  323 7 1 . 8
2nd 127 2 8 . 2
d i s a pp . 96 75 • 6
Rk d e v e l o p m e n t




T a b l e  19- A l i f e  t a b l e  f o r  Ne z a r a  v i r  i d u 1 a i n  soybean  f i e l d s  i n  t h e  R3-R4 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  h e p t a c h l o r .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.  Da t a  T a b l e  31.
Rep 1 i ca t  i on I , I I  -  2
1 1 X 1 d f d lOOq lOOd /N
X X X X X X
34 Eggs 169 4 un acc. 133 7 . 9
n . eme r g . 419 2 4 . 7
par . 0 0
chew.  pr ed. H I 4 2 . 9
p i e r c . pr ed .  1 0 0
p i e r c .  p r e d .  s 0 0
1 s t 415 24.  5 2 4 . 5
pr ed . - -
d i s a p p . 259 62.  4
2nd 156 3 7 . 6 9 . 2
d i s a p p . - -
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T a b l e  20 .  A l i f e  t a b l e  f o r  Nez a r a  v i r  i d u 1 a i n  s oybean  f i e l d s  i n t h e  R5“
s t a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.  Dat a  T a b l e  32.  R e p l i c a t i o n  I ,
1 1  x 1 d f  d lOOq
X   X  X  X  X
44 Eggs 2209 unacc.  197 8 . 9
n . eme r g . 22 1 10 . 0
pa r .  30 1 . A
chew. pr e d .  509 2 3 . 0
p i e r c . p r e d . 1 55 2 . 5 -
p i e r c . p r e d . s  0 0
1st  1197 5 A.2
p r e d .  8 0 . 7
d i s app . 766 6 4 . 0
2nd 423 3 5 - 3
p red.  1 0 . 2
d i s a p p .  216 51. 1
3rd 206 4 8 . 7
d i s a p p .  91 4 4 . 2
4 t h  115 5 5 - 8
R6 d e v e l o p m e n t






T a b l e  21 .  A l i f e  t a b l e  f o r  Ne z a r a  v ? r  i d u 1 a i n s oybean  f i e l d s  i n t h e  R5-R6 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  h e p t a c h l o r .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.  Dat a  T a b l e  32.
Rep 1 i c a t  i on I , I I ,  I I I  -  2
1 1 X 1 d f d 100q lOOd /N
X X X X X X
81 Eggs k 128 un a c c . 82 2 . 0
n . eme r g . 995 2 k .  1
par . 13 0 . 3
chew. pr ed.
CNI
<v^OO 2 0 . 2
p i e r c . p red . 1 0 0
p i e r c .  pr ed .  s 8 0 . 2
1 s t 2 198 53.  2 5 3 . 2
p r e d . 43 2 . 0
d i s a pp . 1891 8 6 . 0
2nd 264 12 . 0 6 . 4
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T a b l e  22 .  A l i f e  t a b l e  f o r  Nez a r a  v i r  i d u 1 a i n  s o ybean  f i e l d s  i n  t h e  R5-R6 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  h e p t a c h l o r  and m e t h y l  p a r a t h i o n - .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976.
Da t a  T a b l e  32.  R e p l i c a t i o n  i ,  I I ,  i l l  -  3
1 1  x 1 d f  d lOOq
X   X X  X  X
80 Eggs 3836  unacc.  323 8 . 4
n . eme r g . 1146 2 9 . 9
pa r .  54 1 . 4
chew. pr ed .  525 13- 7
p i e r c . p r e d . l  0 0
p i e r c . p r e d . s  8 0 . 2
1st  1780 4 6 . 4
lOOd /N x




T a b l e  23 .  A l i f e  t a b l e  f o r  Ne z a r a  v ? r  i d u 1 a i n so y b ean  f i e l d s  i n  t h e  V-R2 d e v e l o p m e n t














Eggs 6271 un acc. 305 A. 9
n.  emerg. 584 9 . 3
pa r . 15 • 0 . 2
chew. p r e d . 3097 4 9 . 4
p i e r c. pr ed .  1 835 13 . 4
p ie rc.  p r e d .  s 9 0.  1
1st 142 6 22.  7 22.  7
d i sapp. 898 6 3 . 0
528
2nd 381 3 7 . 0 8.  4
d i sapp. 372 9 7 . 6
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T a b l e  24 .  A l i f e  t a b l e  f o r  Ne z a r a  v i r  i d u 1 a i n  s o ybean  f i e l d s  i n  t h e  V-R2 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  m i r e x .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977.  Dat a  T a b l e  3k.  R e p l i c a ­





1 d f  d lOOq
X  X   X  X
6419 unacc.  175 2 . 7
n . eme r g . 25 81 4 0 . 2
par .  45 0 . 7
chew.  p r e d .  394 6 . 2
p i e r c .  pr ed .  1 1357 21 . 1
p i e r c . p r e d . s  0 0
1867 29 . 1
d i s a p p .  1274 6 8 . 2
593
450 3 1 . 8
d i sapp.  443 9 8 . 4
lOOd /N x
29.  1
T a b l e  25 .  A l i f e  t a b l e  f o r  Nez a r a  v i r  i d u 1 a i n s o ybean  f i e l d s  i n t h e  R3-R4 d e v e l o p m e n t
s t a g e .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977.  Dat a  T a b l e  35.  R e p l i c a t i o n  1 , 1 1 - 1
X 1 d f d 100q lOOd /N
X X X X X
Eggs 2467 unacc. 58 2.  4
n . erne rg . 243 9 . 9
pa r . 0 0
chew. pr ed . 318 12 . 9
p i e rc .  p r e d . 1 1 20 4 . 8
p i e r c .  p r e d .  s 129 5 . 2
I s t 1599 64.  8 64.  8
d i s a p p . 1399 87- 5
200
2nd 1 5 6 12. 5 8.  1
d i s a p p . 141 90.  4
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T a b l e  26 .  A l i f e  t a b l e  f o r  Neza ra v i r  i d u 1 a i n  soy b ean  f i e l d s  i n t h e  R3- i \ 4 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  m i r e x .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977* Dat a  T a b l e  35.  R e p l i c a ­





1 d f  d lOOq
X  X X  X
2330 unacc.  30 1 . 3
n . eme r g . 355 1 5 . 2
pa r .  62 2 . 7
chew. pr ed .  247 10 . 6
p i e r c . p r e d . l  47 2 . 0
p i e r c . p r e d . s  0 0
1589 6 8 . 2
d i s a p p .  1412 8 8 . 9
177 11. 1
d i s a p p .  164 9 2 . 7
lOOd /N x
6 8 . 2
T a b l e  27 .  A l i f e  t a b l e  f o r  Neza ra  v i r  i d u 1 a i n  s o ybean  f i e l d s  i n t h e  R5-R6 d e v e l o p m e n t
s t a g e  t r e a t e d  w i t h  mi r e x  and D i b r o m.  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1977.  Da t a  T a b l e  38.
Rep 1 i ca t  i on I -  2 , 3
1 1  x 1 d f  d lOOq
X   X  X  X  X
68 Eggs 3645 unacc.  28 0 . 8
n . erne rg . 670 1 8. 4
pa r .  28  0 . 8
chew. pr ed .  665 18 . 2
p i e r c . p r e d . l  44 1. 2
p i e rc.  p r e d . s 0 0
1st  2210 6 0 . 6
d i sapp.  1127 51 . 1
2nd 1083 4 9 . 0
d i s a p p .  695 6 4 . 2
lOOd /N x
6 0 . 6
29 .  7
209
















2 0  1









19 . 3  
8 0 . 6  
13- 4  
8 6 . 6
lOOd /N x




T a b l e  28 .  A 1 i f e  t a b l e  f o r  N e z a r  a v 1 r  ? d u 1 a on s o y b e a n s  In 6 8 . 8  cm x 91 cm x 91 cm
s c r e e n  cages  l o c a t e d  In a soybean  f i e l d  i n  t h e  V-R2 d e v e l o p m e n t  s t a g e .  K r o t z  S p r i n g s ,
Lou i s i ana , 1976
x ,  1 1  x 1 d f  d lOOq
1  x   x_ x___________________ x  x
Egg
masses 57 Eggs 3895 unacc.
n . erne r g . 656  1 6 . 8
p a r .  - 0 0
chew. p r e d .  0 0
p i e r c . p r e d . l  0 0
p i e r e . p r e d . s  28 0 . 7
1st  3211 8 2 . 5
d i s a p p .  1260 3 9 . 2
2nd 1951 6 0 . 8
d i s a p p .  1860 9 5 . 3
lOOd /N x
8 2 . 5
50.  1
T a b l e  29.  A l i f e  t a b l e  f o r  Neza r a  v i r  i d u 1 a on s oybean  pods i n 1 7 - 8  cm x 14 . 6  cm
d i a m e t e r  cages  l o c a t e d  i n a s oybean  f i e l d  i n  t h e  R6 d e v e l o p m e n t  s t a g e .  K r o t z
S p r i n g s ,  L o u i s i a n a ,  1976
1 1x
















23.  1 
76.  9 
4 . 0  
9 6 . 0
lOOd /N x
8 3 . 7  
35.  3
2 7 . 2
2 6 . 1
2 12
T a b l e  30.  A l i f e  t a b l e  f o r  Ne z a r a  v i r  i d u 1 a on soybean  pods i n 1 7 . 8  cm x 1
d i a m e t e r  ca ges  l o c a t e d  i n a s o ybean  f i e l d .  K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976
1 1  x 1 d f  d 1OOq
x   x  x_____________________x x
3 Eggs 197 n.  emerg.  3 1 . 5
1st  194 9 8 . 5





T a b l e  31-  L i f e  c y c l e s  o f  N e z a r a  v i r i d u 1 a on 3 d e v e l o p m e n t  s t a g e s  o f  s o y b e a n s .  K r o t z
S p r i n g s ,  L o u i s i a n a ,  1977.  Dat a  T a b l e  29





1st 2nd 3rd 4th 5t h T o t a l
3 6




3 6 k OO 5 26
2 7 6 5 5 25
3 6 b
2 7 b 8 6 27
2 1 1
2 1 1
3 5 3 4 7 22
3 5 3 5 8 24
3 5 3 4 8 23
3 5 3 4 8 23
3 5 4 6 7 25
3 4 4 6 7 24
3 4 3 4 7 21
3 5 3 5 5 21
3 6 4 5 6 24
3 5 4 6 7 25
to
-c-
T a b l e  32.  Number  o f  eggs  o f  Neza ra v i r  i d u 1 a e a t e n  i n  r e l a t i o n  t o  a b u n d a n c e  o f  egg




Eggs No. /  50 sweeps
P l o t St age e a t e n  (%) Sol enops i s 
i nv i e t a
Sch i s t o c e r c a  
obs cu ra
Conocephal us Me l a nop l us  
f a s c i  a t us  + spp.
0 r c h e 1 i mum 
n i g r i pes
1 -  1 V7 2 1 . 8 0 . 3 0 . 4 0 0
R3 8 2 . 0 0 0 . 4 0 . 4  0
R5 3 6 . 5 0 0.  1 0 . 5  0
11 -  1 V7 2 7 . 4 0 0 0 0
R3 6 1 . 9 0.  1 0 0 0
R5 1 0 . 8 0 0.  1 0 0
R7 19 . 6 0 0 0 . 5  0
1 i -  1 R2 74.  8 0 0.  1 0 . 2  0 . 2
R4 65.  0 0 0.  1 0 . 2  0 . 1
R6 5 5 . 0 0 0 0 . 4  0
1 -  2 V7 10 . 6 0 0 . 2 0 0
R3 6 4 . 9 0 0.  1 0.  1 0
R5 19 . 9 0 0 0 . 1  0
M -  2 V7 2 1 . 6 0 . 4 0.  1 0 0
R3 24.  3 0 0 0 0
R5 24.  2 0 0 0 0
R7 2 1 . 0 0 0 0 . 3  0
1 1 - 2 R2 15 . 5 0 0 0 0
R5 11 . 8 0 0 0 . 2  0
R6 26.  3 0 0 0 . 5  0
fO
UT




Eggs  No. /  50 sweeps___________________
P l o t  St age  e a t e n  (%) Sol enops i s Sch i s t o c e r c a  Conocepha1 us Me 1anop 1 us
i n v i e t a  obscur a  f a s c i  a t u s  + spp.
0 r c h e 1 i mum 
n i g r i pes
-  3 V7 17-0 0 0 0 0
r6 9 . 6 0 0 0 0
-  3 V7 10 . 5 0 0 0 0
R6 8 . 6 0 0 0.  1 0
- 3 R4 13. 9 0 0 0.  1 0
R5 0 0 0 0 0
R6 3 k .  6 0 0 1 . 1 0
-  1 R2 k k .  1 0 . 2 0.  1 0 0
R4 16 . 9 0.  1 0.  1 0 . 2 0.  1
R6 52.  3 0 0.  1 0 0 . 2
- 1 R2 5 5 . 5 0 . 3 0 . 3 0 0
Rk 7. k 0 0.  1 0 0
R6 9 . 6 0 0 0 . 2 0
- 2 R2 5 - 9 0 0 . 1 0 0
R4 U .  7 0 0.  1 0 0 . 2
R6 12. 7 0 0 . 4 0 0
R6 22.  1 0 0 . 2 0 0 . 3
- 2 R2 6 . 4 0 0 . 3 0 0.  1
Rk 4. 1 0 0 0 0




T a b l e  32.  ( C o n t i n u e d )
No. /  50 sweeps
Year P 1 ot Stage e a t en  {%) So 1enops i s Sch i s t o e e r c a Conocepha1 us Me 1a n o p 1 us
i n v i e t a obscu ra f a s c i a t u s  + spp.
0 r c h e 1 i mum
n i g r i pes
1977 1 -  3 R2 5 • k 0 0 0 0
R3 ] 3 . k 0 0 0 0
R5 17. 6 0 0 0 0.  1
R6 2 0 . 2 0 0 0 0 . 1
1 1 - 3 Rk 2 . 3 0 0 0 0.  1
R5 0 0 0 0 0
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T a b l e  33-  Number  o f  eggs  o f  Neza ra v i r  i d u 1 a d e s t r o y e d  i n r e l a t i o n  t o  a b u n d a n c e  o f
N. v i r  i d u 1 a . K r o t z  S p r i n g s ,  L o u i s i a n a ,  1976 ,  1977.  See Dat a  T a b l e  44.
Yea r P l o t
1 9 7 6  I -  1
I I -  1
I 1 I - 1
1 9 7 7  I -  1
I I  -  1
I -  2
Dev.  Eggs
St age sucked (%)
V7 7. 1
R3 0
R5 4 . 8
V 7 7 . 4
R3 0






Rk 8 . 4
R6 0
R3 8 . 4
Rk 0
R6 0




No. /  50 sweeps 
Neza ra v i r ? d u 1 a
0 . 8
0
0 . 3  
1 . 0 
0 
0 . 2  
5.  1 
0 . 2  
0.  1 
3. 3
0 . 9  
0 
0 . 2  








Ta b 1e 33. ( Con t  i n ue d )
De v . Eggs No.  /  50 sweeps
Ye ar P l o t Stage sucked {%) Nezar a  v i r i d u l a
1977 1 1 - 2 R2 18 . 3 0 . 2
Rk 5 . 2 0
R5 9 . 2 0 . 3
1 -  3 R2 1. 5 0 . 5
R3 0 0.  1
R5 0 0
R6 k . 3 0 . 2
1 1 - 3 Rk 12 . 6 0.  1




P i e t e r  A u r e l i u s  Stam was born A p r i l  2 6 ,  1940 ,  a t  
Amst er dam,  H o l l a n d .  He a t t e n d e d  h i g h  school  a t  D e v e n t e r ,  
and was g r a d u a t e d  in May 1957.
In A u g u s t ,  1957 ,  he e n t e r e d  t he  S t a t e  C o l l e g e  o f  
T r o p i c a l  and S u b t r o p i c a l  A g r i c u l t u r e  a t  D e v e n t e r ,  f rom 
whi ch he was g r a d u a t e d  in 1961 w i t h  s p e c i a l i z a t i o n  in the  
p r o c e s s i n g  o f  s u g a r c a n e  and s u g a r b e e t s .
He s e r v e d  in t he  Dutch army f r om 1 9 6 1 —1963-  P a r t  
o f  t h i s  t i me  was s e r v e d  in New Gui nea  w i t h  t he  A l s t  i n f a n t r y  
ba t t a 1 i on.
In 1963 , he was empl oyed by t h e  S o c i e t a  Commi ssi on a r i a  
di  E s p o r t a z i o n e  e di  I m p o r t a z i o n e  a t  M i l a n ,  I t a l y .  He was 
empl oyed w i t h  t he  same f i r m a t  Kua l a  Lumpur ,  M a l a y s i a  f rom 
1 9 6 4 - 1 9 6 8 .
From 1 9 6 8 - 1 9 71  he worked f o r  Ci ba A g r o c h e m i c a l s  in 
I n d o n e s i a ,  as an a g r o n o m i s t  in t h e  B i m a s - C i b a  p r o j e c t s .
In J a n u a r y  1972 ,  he e n t e r e d  t he  l o u i s i a n a  S t a t e  U n i ­
v e r s i t y  as a g r a d u a t e  a s s i s t a n t  in t he  De p a r t me n t  c f  E n t o ­
mol o gy ,  and r e c e i v e d  t he  M a s t e r  o f  S c i e n c e  de gr e e  in 
December  19 74.
At  p r e s e n t  he is a c a n d i d a t e  f o r  t he  de gr e e  o f  D o c t o r  
o f  P h i l o s o p h y  in En t omol ogy .
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